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(54) CONDUCTIVE COATING COMPOSITION 

(57) The present invention is an electrically conduc- 
tive paint conposition comprising 1 00 parts by weight of 
a (meth)acrylate compound having at least two 
(meth)acryloyl groups In one molecule. 0.1 to 30 parts 
by weight of a particulate anillnic electrically conductive 
polymer, 1 to 100 parts by weight of an alkyi (meth)acr- 
ylate resin, 0.01 to 10 parts by weight of a photopolym- 
erization initiator and 0 to 2000 parts by weight of an 
organic solvent. The compositions can be easily cured 
by active rays of light. The resulting electrically conduc- 
tive film is excellent in surface hardness, transparency, 
resistance to chemicals, and abrasion resistance, and 
the paint compositions being excellent in storability. 
Thus, the electrically conductive paint compositions are 
suitable for antistatic materials in semiconductor-pre- 
parating processes. 
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Description 

Technical Field 

s This invention relates to electrically conductive paint compositions suitable for antistatic materials in semiconduc- 
tor-preparatlng processes, and more particularly to electrically conductive organic paint compositions which are easily 
cured by active rays of light such as ultraviolet rays and visible rays or heating, and the obtained coating film is excellent 
in electrical conductivity. 

10 Badcground Art 

Electricaliy conductive organic polymers are being practically applied as electrically conductive fillers for electronic 
devices maldng use of the property as semiconductor, eleclrochromic materials utilizing the changes of absorption 
wavelength at the time of oxidation or reduction, battery electrode materials, electrochemical active substances, anti- 
75 static and electromagnetic wave shielding materials, etc. 

In particular, electrically conductive polymers such as polythiophene. polypyrrole and polyanillne are stable in the 
air. and those with the electrical conductivity of 1 00 S/cm or more are electrically conductive polymers suited to practical 
use. 

These electrically conductive polymers are treated by doping for forming a complex of a dopant and an electrically 

20 conductive wganic polymer in order to provide them with an electrical conductivity of more than 1 S/cm, As this treat- 
ment, in such electrically conductive organic polymers as polypyrrole and polythiophene. it Is relatively easy to dope by 
using gaseous dopant such as iodine and arsenic pentaf luoride. 

In this method, however, as the dopant is released from the electrically conductive polymer with the lapse of time, 
and the electrical conductivity is lowered. 

25 In another doping such as a method of doping wHh anions by an electrochemical technique, although the electrical 
conductivity is relatively stable, the treating process is complicated, and it is not suited to mass production. 

Electrically conductive materials including polyanilines show a stable electrical conductivity by the use of inorganic 
or organic protonic acid as dopant, Japanese Laid-open Patent Publication Hei 1-131,288 discloses a method of pre- 
paring an excellent paint by dissolving such doped polyanilines or polymer off aniline derivatives in a solvent. The doped 

30 polyanilines or polymer of aniline derivatives, however, dissolve only specified solvents such as N.N-dimethylformamide 
and N-methyl-2-pyrolldone. etc. In addition, the coating film formed with the above-mentioned doped polyanilines have 
problems that the coating film hardness, resistance to solvent and resistance to chemicals are poor, that protonic acid 
as dopant effuses when it contacts with solvent or separates from polyanilines when It contact with alkalis, so that elec- 
trically conductivity falls. There is also an attempt to prepare a paint by dispersing divided polyanlline or polymer of ani- 

35 line derivatives in paint binder without dissolving them in solvent. However, It is impossible to form a coating film good 
in electric conductivity and transparency, unless the above-mention polymers are dispersed in solvents thoroughly. 
Actually, a coating film which has good in hardness, electric conductivity and transparency has not been obtained as 
yet. 

Japanese Laid-open Patent Sho. 60-60,166 proposes a paint which is cured by ultraviolet ray or visible ray in order 
40 to improve the hardness and resistance to solvent. 

This paint is excellent in electrical conductivity and transparency, but since Inorganic electrically conductive mate- 
rials are contained, it is not easy to disperse the materials in the binder, a large amount of dispersant is needed, and 
moreover It takes a long time in dispersing them in the binder, and even after dispersing, because of re-coagulation, the 
storage life of the paint is poor. 

45 Further. Japanese Laid-open Patent Hei 3-137,121. U.S.Patent 5.378.403, US.Patent 5,218,363. and U.S.Patent 
5,324,583 also disclose electrically conductive compositions containing anilinic polymers. 
This invention is provided to solve the problems. 

It Is a primary object of the invention to present an electrically conductive paint composition capable of forming a 
coating film excellent in transparency, hardness, resistance to solvent and resistance to chemicals especially to alkali, 
so being easily cured, and the paint composition being excellent in storability. 

The other object of the invention Is to present an antistatic transparent articles coated with electrically conductive 
film having such excellent properties as mentioned above. 

Disclosure of the Invention 

55 

The invention presents an electrically conductive paint composition comprising 100 parts by weight of a (mefli)acr- 
ylate compound having at least two (meth)acryloyl groups in one molecule, 0.1 to 30 parts by weight of a particulate 
anilinic electrically conductive polymer. 1 to 100 parts by weight of an alkyl (meth)acrylate resin, 0.01 to 10 parts by 
weight of a photopolymerization initiator and 0 to 2000 parts by weight of an organic solvent 
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The (meth)acrylate compound having at least two (meth)acryIoyl groups in one molecule, which is a component of 
the composition, works as binder, and the particulate anilinic electrically conductive polymer is dispersed in the 
(meth)acrylate compound. 

In particular, the (meth)acrylate compound has at least four (melh)acryloyl groups in one molecule is preferable. 

The (meth)acrylate compound can be a compound of which polymerization is initiated by irradiating It with active 
rays of light such as ultraviolet ray or visible ray. or by heating it, so that crosslinking takes place to cure the film. 

Examples of (meth)acrylate compound include, among others, ethyieneglycoi di(meth)acrylate, diethyleneglycol 
di(meth)acrylate, triethyleneglycol di(meth)acrylate. tetraethyleneglycol di(meth)acrylate. nonaelhyleneglycol 
di(meth)acrylate. polyethyleneglycol di(meth)acrylate. triproplyleneglycol di(meth)acrylate, tetrapropyleneglycol 
di(meth)aaylate. nonapropyleneglyco! di(meth)acrylate, polypropyleneglycol di(meth)acrylate, pentaerythrltol 
tri(meth)acrylate, dipentaerythritol penta(meth)acrylate, dipentaerythritol hexa(meth)acrylate, trimethylolpropane 
tri(meth)acrylate, glycerol tri(meth)acrylate, tris-(2-hydroxyethyl)-isocyanuric ester (meth)acrylate. 2,2-bis[4-acryloxy 
dlethQxy)phenyOpropane, 2.2-bis[4-methacryloxydlethaxy)phenyl]propane. 3-phenoxy-2-propanoyl acrylate, 1.6-bis(3- 
acrylo)cy-2-hydroxypropyl)hexyl ether, tetramethylolmethane tetra(meth)acrylate, dipentaerythritol tetra(meth)acrylate. 
pentaerythrltol tetra(meth)acrylate. ditrimethylolpropane tetraacrylate, and caprolactone-modif ied dipentaerythritol hex- 
aacrylate. 

Besides. {meth)acrylate compound possessing urethane bond within a molecule may be preferably used because 
it is excellent in hardness and the abrasion resistance of the coating film. 

Examples of such (meth)acrylate compound include, among others, urethane prepolymers of pentaerythrltol tria- 
crylate hexamethylene diisocyanate. pentaerythrltol triacrylate isophorone diisocyanate, pentaerythrltol triacrylate 
tolylene diisocyanate, etc. Further, polyester (meth)acrylate compound which is based on ester bond and possesses at 
least two acryloyi groups in a molecule can be used as (meth)acrylate compound. Such polyester (meth)acrylate com- 
pound can be cured to form highly crosslinked structure so as to give high surfece hardness and abrasion resistance to 
the resulting organic electrically conductive film. 

Anilinic electrically conductive polymer used in the Invention is a polymer of aniline or anilinic derivatives. Conven- 
tional anilinic electrically conductive polymer can be used without limitation, and commercially available, for example 
"Versicon" produced by Allied Signal Inc.. 

Anilinic electrically conductive polymer is particulate. Usually primary particles agglomerate to give bigger particle 
having 3 to 100 ^m of diameter. 

The anilinic electrically conductive polymer has a mean particle size of preferably 1 \im or less, more preferably 0,4 
Jim or less, most preferably 0.1 ^m or less. 

Examples of anilinic derivative monomer include, among others. N-methyl aniline. N-ettiyl aniline, diphenyl aniline, 
o-toluidine, m-toluidine, 2-ethyl aniline. 3-ethyi aniline, 2.4-dimethyl aniline. 2,5-dimethyl aniline, 2,6-dimethyl aniline, 
2,6<liethyl aniline. 2-methoxy aniline, 4-methQxy aniline, 2,4-dimethoxy aniline, o-phenylene diamine, m-phenylene 
diamine, 2-aminobiphenyl, N,N-diphenyl-p-phenylene diamine. 

The electrical conductivity of electrically conductive film formed by applying the electrically conductive paint com- 
position of the invention can be varied in the range of 10^ to lO^"* n/b of surface infrinsic resistance, depending on the 
amount of the obtained anilinic polymer and thickness of the resulting film. 

If the amount of the anilinic polymer is too low, the electrical conductivity of tine obtained film is insufficient, and if 
too high, the effect of protecting anilinic polymer by cross linked binder decreased, so tiiat abrasion resistance, chemi- 
cal resistance, solvent resistance etc. are lowered. 

The amount of the anilinic electrically conductive polymer is 0.1 to 30 parts by weight, preferably 0.1 to 10 parts by 
weight, more preferably 0.1 to 5 parts by weight to 100 parts by weight of flie (meth)acrylate compound. 

The photopolymerization initiator used in the invention can be an initiator which has properties of initiating polym- 
erization of (meth)acrylate compound with active rays of light such as ultraviolet ray or visible ray. 

Examples of the photopolymerization initiator activated by ultraviolet ray include, among others, sulfides such as 
sodium methyl dithid cart>aniate sulfide, tetramethylthiuram monosulf ide, diphenyl monosulfide, dibenzothiazoyi mon- 
osulfide; and dibenzothiazoyi disulfide; thioxantiione derivatives such as thioxanthone, ethyfthioxanthone. 2-chlorottii- 
oxanthone, diethyltiiioxanthone and diisopropyltiiioxanthone; diazo compounds such as hydrazone, 
azobisisobutyronitrile, and benzene diazonium; aromatic cartwnyl compounds such as benzoin, benzoin methyl ether, 
benzoin ettiyl ether, benzoin isopropyl ether., benzophenone, dimethyl aminobenzophenone, Michler's ketone, benzyl 
antiiraquinone. t-butyl antiiraquinone, 2-mettiyl anthraquinone, 2-ethyl anttiraquinone. 2-amino anttiraquinone. 2-chloro 
anttiraquinone, benzyl dimetfiyl ketal. and methyl phenyl glyoxylate; acetophenone derivatives such as 4-(2-hydrox- 
yethoxy)phenyI(2-hydroxy-2-propyl)ketone. a-hydroxy-a,a'-dimethylacetophenone, 2,2-dietfioxyacetophenone, 2.2- 
dimetiioxyacetophenone; dialkylaminobenzoates such as methyl 2-dimettiylaminobenzoate, ethyl p-dimethylaminoben- 
zoate. butyl p-dimetiiylaminobenzoate. and isopropyl p-dietfiylantinobenzoate; peroxides such as benzoyl peroxide, di- 
t-butyl peroxide, dicumyl peroxide, and cumene hydroperoxWe; acridine derivatives such as 9-phenyt acridine, 9-p- 
mettiQxyphenyl acridine, 9-acetyl aminoacridine, and benzacridine; phenadine derivatives such as 9.10-dimethyl ben- 
zphenadine, 9-methyl benzphenadine, and 10-metiioxy benzphenadine; quinoxaline derivatives such as 4'.4",6-tri- 
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methoxy-2.3-diphenyl quinaxaline; 2,4,5-triphenyl imidazoyi dimer; totone halide; and acylated 
phosphoratecompounds such as acylphosphinoxide, and acylphosphonate. 

Examples activated by visible rays indude. among others. 2-nitrofluolene. 2.4,6-triphenylpyrldium tetrafluoric 
borate, 2,4.6-tris(trlchloromethyl)-1,3.5-tria2ine. 3.3'-carbonyl biscumarine, and thio Michler's ketone. 
5 The amount of the photopolymerlzation Initiator is 0.01 to 10 parts by weight, preferably 0.02 to 5 parts by weight 
more preferably 0.05 to 3 parts by weight to 100 parts by weight of the (meth)acrylate compound. 

The (meth)acrylate resin used In the electrically conductive paint composition of the present invention works asdis- 
persant which disperses the anilinic electrically conductive polymer in the (meth)acrylate compound as binder. 

Examples of the (meth)acrylate monomer compound include, among others, methyl (meth)acrylate ethyl 
10 (meth)acrylate, propyl (meth)acrylate, butyl (meth)acrylate. 2-ethylhexyl (meth)acrylate. Examples of the homopi)lymer 
or copolymer of the (meth)acrylate include, among others, methyl (meth)acrylate polymer, ethyl (meth)acryfate poly- 
mer, propyl (meth)acrylate polymer, butyl (meth)acrylate, 2-ethylhexyl (meth)acrylate polymer, butyl (meth)acrylate / 
methyl (meth)acrylate copolymer. 

If the molecular weight of the alkyi (meth)acrylate resin is too low. the dispersion properties decrease, so that trans- 
IS parency and electrical conductivity of the obtained organic electrically conductive film are lowered, the effect on thick- 
ening electrically conductive polymer paint is not exhibited, and the application properties of the paint deteriorate. If the 
molecular weight of the alkyI (meth)acrylate resin is too high, the viscosity of the paint becomes high excessively, so 
that the application properties of the paint deteriorate. 

The aikyi (meth)acrylate resin has a molecular weight of preferably 100,000 to 1.000.000. preferably 300 000 to 
20 800.000. 

If the amount of the alkyl (meth)acrylate resin is too low. the above-mentioned dispersing effect is not exhibited, so 
that transparency and electrical conductivity of the obtained organic electrically conductive film are lowered , the effect 
on ttiickening electrically conductive polymer paint is not exhibltede either, and the application properties of the paint 
deteriorate, and if too high, the abrasion resistance of tiie obtained film deteriorates. 

25 The amount of the alkyl (meth)acrylate resin is 1 to 100 parts by weight, preferably 3 to 50 parts by weight, more 
preferably 5 to 25 parts by weight to 1 00 parts by weight of the (meth)acrylate corrpound. 

The organic solvent used optionally in the electrically conductive paint composition of tiie present invention can be 
a solvent which does not dissolve tiie anilinic polymer and dissolves the alkyl (metii)acrylate compound and the alkyl 
{meth)acrylate resin. The organic solvent which has a too low boiling point or is high volatility brings about thickening of 

30 paint because of evaporation during applying, while the organic solvent having high boiling point takes long period of 
time for drying. Solvents having boiling point of about 70 to 160*^C are preferable. Examples of the solvent include, 
among others, cyclohexanone, ethyleneglycol monomethylether (methyl cellosolve). ethyleneglycol monoethylether 
(ethyl cellosolve). diethyleneglycol dimethylether. butyl acetate. Isopropylacetone, methylethylketone, toluene, xylene 
anisole, and mixture tiiereof. 

35 The amount of the solvent Is 0 to 5000 parts by weight, preferably 5 to 1 500 parts by weight, more preferably 1 00 
to 1000 parts by weight to 100 parts by weight of the (meth)acrylate compound. 

The electrically conductive paint composition of tiie invention may contain additives such as ultraviolet absoiber. 
antioxidant, thermopolymerization inhibitor and others as required. 

Examples of the ultraviolet absorber include, among others, salicylic acid ultraviolet absorber, benzophenone ultra- 
40 violet absorber, benzotriazole ultraviolet absorber, cyanoacrylate ultraviolet absorber. Examples of the antioxidant 
include, phenolic antioxidant, phosphorus antioxidant, sulfur antioxidant. Examples of the themiopolymerization inhibi- 
tor include, hydroquinone. p-methoxyphenol. 

"me above-mentioned photopolymerization initiator may contain amine compounds which accelerate photopolym- 
erlzation in order to prevent photopolymerization velocity from being lowered by oxygen inhibition. Such amine com- 
45 pounds can be aliphatic amines, aromatic amines which are nonvolatile. Triethanolamine, methyldiethanolamine, etc. 
can be used. 

Photopolymerization initiator possessing amino group such as dialkylaminobenzoates, Michler's ketone can also be 
used as tiie amino compound. 

If tiie arriount of the amino compound is too low, the photopolymerization velocity of (meth)acrylate compound is 
50 lowered so that the crosslinking is insufficient, and even if too high, the photopolymerization velocity reachs a platoeu. 

The amount of the amino compound is 0.01 to 1 0 parts by weight to 100 parts by weight of tiie (metti)acrylate com- 
pound. 

As a mettiod of preparing the anilinic electrteally conductive polymer, for example, aniline or its derivative monomer 
and add are dissolved in a solvent such as water or dimethylformamide (DMF), and an oxidizer solution is dropped In 
55 this solution witii stirring to conduct oxidition polymerization of monomer. 

In the oxidation and polymerization metiiod the prefen'ed monomer concentration in the reaction solution is 0 1 to 
1 mole/liter. 

Examples of flie acid include, among otiiers. an Inorganic protonic acid such as hydrochloric acid, sulfuric acid or 
nitric acid; organic acid such as p-toluenesulfbnic add. Preferred acKl concentration Is 0.1 to 1 N. 
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Examples of the oxidizing agent include, among others, persuttete. hydrogen peroxide, permanganate, lead diox- 
ide, dichromate, manganese dioxide and ferric chloride. Preferred concentration of the oxidizing agent is 0.1 to 1 
mole/liter. 

The alkyi (meth)acrylate resin can be produced by a conventional method such as solution polymerization method, 
enrtulsion polymerization method, suspension polymerization method, or bulk polymerization method. 

The electrically conductive paint composition of the invention is obtained by mixing the alkyI (meth)acrylate resin, 
the anilinic electrically conductive polymer, optionally the solvent and agitating the resulting mixture to divide the anilinic 
electrically conductive polymer into 1 jim or less, preferably 0.4 ^m or less, more preferably 0.1 jim or less, fbllouved by 
adding (meth)acrylate compound, the photopolymerlzation initiator, and optionally the additives. 

The mixing is can'ied out by means of a conventional mixing device such as sandmill, ballmill, attritor, high rotation 
speed agitator, three rolls, and others. 

Objects of application of the electrically conductive paint composition include, for example, resin article such as 
film, sheet, plate or injection-molded article made of polyethylene, polypropylene, polymethacrylate, polyvinyl chloride, 
polycarbonate, polyethylene terephthalate, ABS resin, glass fiber reinforced plastic forms (FRP). polyimide, polyether 
ether ketone, polysulfbne. polyphenytenesulfide. polyethersuffbne. fluorite resin; metallic plate covered with glass 
ceramic or resin. 

The prepared electrically conductive paint composition is applied on the objects by general method such as spray 
method, bar coating method, doctor blade method, roll coating method, or dipping method. 

Examples of active ray include rays emitted from each source such as (ultra-) high pressure mercury lamp, halogen 
lamp, xenon lamp; nitrogen laser. He-Cd laser, Ar laser, and the like. 

The in'adiation intensity of active rays is preferred to be 50 to 5000 mJ/cm^. If it is too low, the curing of the obtained 
coating film is insufficient, and thereby abrasion resistance, hardness, etc. are lowered. If it is too high, the coating film 
is colored, thereby transparency is lowered. 

The second electrically conductive paint composition Is composed by adding a silane coupling agent and / or titan- 
ate coupling agent to the above-mentioned first electrically conductive paint composition. 

The above-mentioned silane coupling agent increases dispersion of anilinic polymer in (meth)acrylic compound or 
organic solvent. 

Examples of the silane coupling agent include, among others, vinyl triethoxysilane, vinyl trimethoxysilane. vinyl 
tris(p-methQxyethoxy)silane, y-methacryloxypropyltrimethoxysilane, p-(3.4-epoxycycIohexyl)ethyltrlmethoxysllane. y 
glycidoxypropyltrimethQxysilane, y-mercaptopropyltrimethoxysilane, y-aminopropyltriethoxysilane. N-p-(aminoethyl)-Y- 
amlnopropyttrlmethoxysilane, y-ureidopropyltriethoxysilane, phenyltriethoxysilane, methyltrlethoxysilane, methyltri- 
methoxysilane, polyethyleneoxide modified-silane monomer, polymethytethoxysiloxane. hexamethyldisilazane. 

The above-mentioned titane coi^ling agent can be used for the same purpose, too. 

Examples of the titane coupling agent include, among others, isopropyltriisostearoyltitanate, tetraisopropyl 
bis(dioctyIphosphate)titanate. tetraoctyl bis(ditridecylphosphate)tltanate. tetra(2,2'-diallyloxymethyl-1 -butyl) bis(di-tride- 
cyl) phosphate titanate. isopropyltridecyl benzenesulfonyltltanate, bis(dloctylpyrophosphate) oxyacetate titanate, 
bis(dioctylpyrophosphat6) ethylenetitanate. isopropyltriodanoyltitanate. isopropyldlmethacryllsostearoyltitanate, 
isopropylisostearoyldiacryltitanale, isopropyltri(dioctylphosphate)titanate, isopropyltricumylphenyltltanate. Isopropyl- 
tri(N-aminoethylaminoethyl)tltanate, etc. 

The particulate anilinic polymer can be treated with the coupling agents in advance. Examples of the treating 
method include a method wherein the coupling agent is added or sprayed to anilinic polymer with stirring, and a method 
wherein the coupling agent is dissolved in a solvent, to the resulting solution is added the anilinic polymer to give a mix- 
ture and then the solvent is evapolated from the mixture. The coupling agents may be dissolved in the solvent to be 
used for the electrically conductive paint composition of the present invention, followed by mixing the resulting solution 
with the particulate anilinic polymer. 

If the amount of the coupling agent is too low, Its adhesion to the particle surface of anilinic electrically conductive 
polymer is not insufficient, so that the electrically conductive film obtained loses transparency, and if too high, the hanj- 
ness of the film is lowered. 

The amount of the coupling agent Is 0.1 to 10 parts by weight, preferably 0.2 to 8 parts by weight to 100 parts by 
weight of the (meth)acrylate compound. 

In the second electrically conductive paint composition, the other components than the coupling agent, objects to 
which the paint composition is applied, and the electrk^ally conductive film obtained can be the same as those of the 
first electrically conductive paint composition. 

Next, the third electrically conductive paint composition is described. 

The third electrically conductive paint composition comprises 1 00 parts by weight of (meth)acrylate compound hav- 
ing at least two (m6th)acryloyl groups in one molecule. 0.1 to 30 parts by weight of particulate anilinic electrically con- 
ductive polymer, 1 to 100 parts by weight of alkyI {meth)acrylate resin, 0 to 200 parts by weight of thermosetting resin 
and 0 to 10 parts by weight of a curing agent. 

The thermosetting resin can be any resin which is crosslinked and cured by heating. Examples of the thermosetting 
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resin include unsaturated polyester resin, epoxy resin, urethane resin and the iil^e. 

Usual unsaturated polyester resin, wtiich is produced by dissolving unsaturated polyester in polymerizable mono- 
mer, can be used. The unsaturated polyester can be produced by known method such as eslerifying unsaturated poly- 
basic acid (or anhydride) with polyvalent alcohol. 

Examples of the unsaturated polybasic add include, among others, maleic anhydride, maleic acid, fumaric acid, ita- 
conic add, carbic acid, carbic anhydride, etc. if necessary, to the unsaturated polybasic acid can be added a saturated 
polybasic add such as phthalic anhydride, isophthalic add. terephthalic acid, monochlorophthalic acid, adipic acid, cin- 
namic acid or sebacic acid. 

Examples of the polyvalent alcohol indude. among others, glycols such as ethyleneglycol. diethyleneglycol. propyl- 
eneglycol. dipropyleneglycol, trielhyleneglycol. butanedid, neopentylglycol, hydrogenated bisphenol A and bisphenol A 
ethyleneoxide adducts: tri- or higher valent alcohols such as pentaerythritol, glycerol and trimethylolpropane. 

Examples of the polymerizable monomer used to dissolve the above-mentioned unsaturated polyester indude, 
among others, styrene. vinyltoluene, divinylbenzene. methyl (meth)acrylate. ethyl methacrylate. 

The unsaturated polyester is cured using organic peroxides such as methylethylketoneperoxide. benzoylpercxide, 
cumenehydroperoxide, lauroylperoxide; azo compounds such as azobisisobutyrortitrile as curing agent or polymeriza- 
tion initiator. Curing accelerators can be used together with them. Exmples of the curing accelerator include, among 
others, metal soaps such as cobalt naphthenate, cobalt octenoate, manganeese naphthenate; aromatic tertiary amines 
such as dimethyl aniline; quaternary ammonium salts such as dimethyl benzyl ammonium chloride. 

The epoxy resins used can be a known epoxy resin which has epoxy group(s) and can be cured with curing agents. 
Examples of the epoxy resins Include, among others, bisphenol A type epoxy resins, novolak type epoxy resins and 
aliphatic epoxy resins. 

Examples of the curing agents of epoxy resins indude. among others, amines such as diethylenetriamine. triethyl- 
enetetramine, and metaphenylenediamine; acid anhydrides such as phthalic anhydride, tetrahydrophthalic anhydride, 
hexahydrophthalic anhydride; polyamine curing agents.; polyamide curing agents.; polysulfide curing agents. 

The above-mentioned urethane resins are mixture of a polyol and a compound possessing at least two isocyanate 
groups within a molecule, and cause addition-polymerization between the polyol and the compound to be cured. 

Examples of polyol include, among others, short-chain diois such as ethyleneglycd, 1 ,2-propane diol. 1 ,3-propane 
diol. neopentyl glycol, 1.2-butane diol, 1,3-butane diol. 1,4-butane diol. 2,3-butane diol. 1.5-heptane diol, 1,6-h6xane 
diol, diethyleneglycol. dipropyleneglycol, and trimethylolpropane. Polyethyleneglyool, polypropyleneglycol, polyoxyte- 
tramethyleneglycol and the like can be used, too. 

Other polyols include condensed polyester glycol, which are condensation products of adipic add and ethyleneg- 
lycol. adipic acid and propane diol, adipic acid and neopentyl glycol, adipic add and butane diol. and adipic add and 
hexane diol. 

The compounds possessing at least two isocyanate groups within a molecule include, for example, hexamethylene 
diisocyanate, methylene diphenyl diisocyanate, toluene-3,5-diisocyanate. xylene diisocyanate, methylene dicydohexyl 
diisocyanate. 

Urethane resins are not always necessary, but it is better to use them. The curing agents of urethane resins indude. 
for example, triethylamine, triethylenediamine, triethanolamlne, stannous octoate, dlbutyltin laurate, and dibutyltin 2- 
ethylhexoate. 

The amount of the thermosetting resin is 0 to 200 parts by weight, preferably 10 to 100 parts by weight, more pref- 
erably 15 to 60 parts by weight to 100 parts by weight of the (meth)acrylate compound. 

The amount of the curing agent of thermosetting resin is 0 to 10 parts by weight, preferably 0.01 to 8 parts by 
weight more preferably 0.02 to 5 parts by weight to 100 parts by weight of the (meth)acrylate compound. 

In the third electrically conductive paint composition, the other components than the thermosetting resin and curing 
agent, that is, (meth)acrylate compound having at least two (meth)acryloyl groups in one molecule, particulate anilinic 
electrically conductive polymer having a mean partide size of 1 ^m or less, and alkyi (meth)acrylate resin can be the 
same as those of the first electrically conductive paint composition. 

The dbjects to which the third electrically conductive paint composition Is to be applied, and the electrically conduc- 
tive film obtained can be the same as those of the first electrically conductive paint composition. 

After applying the third electrically conductive paint composition on the object in the same manner as in the first 
invention, it is heated so as to cure the paint composition, thereby obtaining a coating film of the electrically conductive 
paint. 

This Invention relates to a molded artide coated with an electrically conductive film made of the first, second or third 
electrically conductive paint composition. 

Examples of the above-mentioned molded artides indude, among others, those which is obtained by applying the 
above-mentioned electrically conductive paint composition on a release film to form a coating, and laminating the result- 
ing coating on a transparent plastic molded article, releasing the release film from the coating, and curing the coating 
to form the electrically conductive film. 

When the electrically conductive paint composition Is photo-setting type paint composition, tt is Irradiated with 
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active rays of light such as ultraviolet ray or visible ray. so that the paint composition is cured thereby obtaining a coating 
film of the electrically conductive paint. 

When the electrically conductive paint conposition is thermosetting type paint composition, it is heated under 
desired conditions, so that the paint composition is cured thereby obtaining a coating film of the electrically conductive 
5 paint. 

The preferred articles to which the paint is apliied include, for example, transparent plastic molded articles such as 
a film, a sheet, a plate and a container. 

The materials of the article include, for example, polyvinyl chloride, acrylic resins, ABS resin, polycart>onate, poly- 
ethylene terephthalate. polyether ether ketone, poiyphenylenesulfide. polysulfone. polyimide, polyetherimide. f luorocar- 
10 bon resin. 

The prepared electrically conductive paint composition is applied on the objects by general methods such as spray 
method, bar coating method, doctor blade method, roll coating method, and dipping method. 

To laminate the resulting coating on a transparent plastic molded article, the coating Is hot-pressed on the molded 
article. The release film can be released from the coating after the electrically conductive film is formed. The preferred 
IS release film is transparent plastic film which has a smooth surface and include, Ibr example, polyolefin film, polyester 
film, polyester biaxial orientated film. The higher is the smoothness of the film surface, the higher is the smoothness of 
the electrically conductive film, so that transparent plastic molded antistatic articles having high surface somoothness 
can be obtained. 

The electrically conductive film is preferably 0.5 to 10 \}xn in thickness, because the electrically conductivity is not 
20 sufficient if too thin, and the transparency deaeases if too tNck. 

In addition, the present invention provides a molded article coated with an electrically conductive film, which Is 
obtained by forming a transparent resin layer on a molded article, and then applying any one of the first, tiie second and 
the third electrically conductive paint composition on the resin layer to form the electrically conductive film. The above- 
mentioned transparent resin layer is interlaid between the molded article and the electrically conductive film to increase 
25 adhesion between tiiem. 

The first embodiment of the molded article having the interlayer is obtained by applying the above-mentioned elec- 
trically conductive paint composition on a release film to form a coating, curing the coating to form tiie electrically con- 
ductive film, forming a transparent resin layer on a transparent plastic molded article, laminating the electrically 
conductive film of tiie release film on the transparent resin layer of the molded article, and releasing the release fOm 
30 from the electrically conductive film. 

The second embodiment of the molded article having tiie interiayer is obtained by applying the electrically conduc- 
tive paint composition according to any one of claim 1 to 11 on first release film to form a coating, curing tiie coating to 
form the electrically conductive film, fbrming a transparent resin layer on second release film, laminating the transparent 
resin layer of the second release film on a transparent molded article, releasing the second release film from the trans- 
35 parent resin layer, laminating the electrically conductive film of the first release film on the transparent resin layer trans- 
ferred on tiie molded article, and releasing the first release film from the electrically conductive film. 

An example of tiie process for preparation of tiie first embodiment of the molded article comprises the first step of 
applying tiie above-mentioned electrically conductive paint composition on a transparent plastic release film to form a 
coating, the second step of curing tiie coating to form the electrically conductive film, the third step of forming a trans- 
40 parent resin layer on a transparent plastic molded article, tiie fourtti step of laminating the electrically conductive film of 
the release film on tiie transparent resin layer of the molded article, and the fifth step of releasing tiie release film from 
the elecb'ically conductive film. 

The transparent resin layer is usually made of saturated tiiermoplastk; resin, preferably polyester resin, which is 
exemplified by copolymer of polyol and polyvalent caitoxylic acid. 
45 The polyvalent carboxylic add Includes, among others, aromatic dicarboxylic acid such as terephthalic acid, isoph- 
thallc acid, orthophthalic acid; aliphatic dicarboxylic acid such as 1,4-cyclohexanedicarbQxyllc acid, succinic acid, glu- 
taric acid, adipic add. suberic acid, azelalc add. sebadc acid, dodecanedloic add. 

Examples of polyol indude. among others, ethyteneglycol. 1.2-propyleneglycol, 1,4-butanediol. 1 ,5-pentane diol, 
1 ,6-h6xane diol, neopentylglycol. diethyleneglycol, triethyleneglycol, polyetiiyleneglycd. polytetrametiiylene glycol, 1 ,4- 
50 cyclohexanedimethanol, bisphenol A ethyleneoxide adducts. 

Commercially available products of tiie saturated polyester resin are exemplified by "Chemir produced by Toray 
Inc., "Viron" produced by Toyoboseki Co., Ltd.. "ViteP produced by Goodyear Inc.. and tiie like. 

The softening point of the saturated polyester resin is preferably 50 to 150°C. because tiie resin is hard to handle 
owing to strong adhesivity if too low. and heat deformation of substrate can be caused in lamination owing to elected 
55 temperature if too high. The above-mentioned softening point is measured by ring and ball method. 

An example of the process for preparation of tiie second embodiment of the nwkJed article comprises tiie first step 
of applying the above-mentioned photo-setting type electrically conductive paint composition on first transparent plastic 
release film to form a coating, the second step of curing the coating to form tiie electrically conductive film by Irradiating 
it witii active rays of light such as ultraviolet ray or visible ray. tiie tiiird step of forming a transparent resin layer on sec- 
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ond transparent plastic release film, the fourth step of laminating the transparent resin layer of the second release film 
on a transparent molded article, the fifth step of releasing the second release film from the transparent resin layer, the 
sixth step of laminating the electrically conductive film of the first release film on the transparent resin layer transferred 
on the molded article, and the seventh step of releasing the first release film from the electrically conductive film. 

5 The first and second release films and the photosetting type electrically conductive paint composition can be the 
same as those mentioned above. 

In the process for preparation of the second embodiment of the molded article, the materials of the transparent 
resin layer can be the same saturated polyester resin as those of the first embodiment of the molded article. 

Since the first and second electrically conductive paint compositions according to the present invention are oonsti- 

10 tuted as above, they are easily cured by active rays of light such as ultraviolet rays and visible rays to fbrm the electri- 
cally conductive film, and the third electrically conductive paint composition is easily cured by heat treatment. The 
obtained electrically conductive film is excellent in surface hardness, chemical resistance, abrasion resistance, and the 
electrical conductivity, transparency and the paint compositions has good storability. 

The electrically conductive paint compositions of the invention are used as antistatic materials such as semicon- 

15 ductor appliance etc. 

Best Mode for Carrvin o Out the Invention 

Some of the preferred embodiments of the invention are described in detail below. 

20 

Example 1 

Preparation of anillnic polymer 

25 160 g (0.8 mole) of p-toluene sulfonic add was dissolved in 1000 ml of deionized water and the obtained solution 
was divided into two portions of 500 ml each. To one of them was added 36.5 ml (0.4 mol) of aniline, while to the other 
was added 91 g of ammonium peroxodlsulfate. "men, in a separable flask reactor furnished with condenser, agitator 
and dripping funnel, was charged the above-mentioned p-toluene sulfonic acid aqueous solution containing aniline, and 
while suppressing temperature rise in water bath, was dripped 500 ml of the p-toluene sulfonic acid aqueous solution 

30 containing ammonium peroxodisuHate over 30 minutes and the resulting mixture was agitated for 3 hours. 

The sediment was filtered off and washed witii methanol fully, and a green powder of anillnic polymer was obtained, 
(mean particle size : 0.3 |im}. 

Preparation of anillnic polymer dispersion 

35 



40 



45 



Anillnic polymer obtained 


20 parts by weight 


Polymetfiylmethacrylate (Negami Co., Ltd. "Hlpearl HPA") 


40 parts by weight 


weight-average molecular weight 


500,000 


Xylene 


140 parts by weight 



The obtained composition was treated with attritor for 8 hours to finely divide the anillnic polymer, thereby preparing 
anillnic polymer dispersion. 

It was observed with electron microscope that the anillnic polymer particle has less than 0.01 pm of mean particle 

50 size. 



55 
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Preparation of electrically conductive paint conrmosHiQn 



Anilinic polymer dispersion 


100 parts by weight 


Dipentaerythritol hexaacrylate (Nippon Kayaku Co., Ltd., ''DPHA^ 


100 parts by weight 


2,4-Dlethylthioxanthone (Nippon Kayaku Co., Ltd., "Kayacure DETX") 


0.1 part by weight 


Ethyl 4<linfiethylaminobenzoate 


0.1 part by weight 


Xylene 


150 parts by weight 



The composition was agitated with attrilor for 20 minutes to prepare electrically conductive paint composition. 
Preparation of electrically conduetivA f Hn^ 

The electrically conductive paint composition was applied on a transparent polymethylmethacrylate plate by bar 
coating method, and an exposure of 1000 mJ/cm^ was emitted by a high pressure mercury lanp, thereby forming an 
electrically conductive film of 2 jim thick 

Example 2 



Anilinic polymer dispersion obtained in Exanple 1 


100 parts by weight 


Hexafunctional urethane aaylate (Kyoeisha Yushi Co., Ud., "UA-306r) 


100 parts by weight 


2,4-DiethyIthioxanthone 


0.1 part by weight 


Ethyl 4-dimethylanimobenzoate 


0.1 part by weight 


Xylene 


150 parts by weight 



The composition was agitated with attritor for 20 minutes to prepare electrically conductive paint composition. An 
electrically conductive film of 2 nm thick was formed using the electrically conductive paint composition in the same pro- 
cedure as in Example 1. 

Example 3 



Anilinic polymer dispersion obtained in Example 1 


100 parts by weight 


Polyester acrylate (Toa Gk)sei Chemical Co.. Ltd., "M-9050") 


100 parts by weight 


2.4-DiethylthiQxanthone 


0.1 part by weight 


Ethyl 4-dimethylaminobenzoate 


0.1 part by weight 


Xylene 


150 parts by weight 



The composition was agitated with attritor for 20 minutes to prepare electrically conductive paint composition. An 
electrically conductive film of 2 ^m thick was formed in the same procedure as in Example 1 . 
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5 



Anilinic polymer dispersion obtained in Example 1 


100 pans by weight 


Tetramethylolmethane tetraacrylate (Shinnakamura Chemical Co., Ltd., "A-TMMT) 


100 parts by weight 


2,4-Dlethylthioxanthone 


0.1 part by weight 


Ethyl 4-dimethylamjnobenzoate 


0.1 part by weight 


Xylene 


150 parts by weight 



IS 

The composition was agitated with attrltor for 20 minutes to prepare electrically conductive paint composition. An 
electrically conductive film of 2 |im thick was formed in the same procedure as In Example 1. 

Example § 

20 



Anilinic polymer dispersion obtained in Example 1 


5 parts by weight 


Tetramethylolmethane tetraacrylate (Shinnakamura Chemical Co., Ltd., "A-TWIMF) 


100 parts by weight 


2.4-Diethytthioxanthone 


0.1 part by weight 


Ethyl 4-dimethylaminobenzoate 


0.1 part by weight 


Xylene 


150 parts by weight 



The composition was agitated with attritor for 20 minutes to prepare electrically conductive paint composition. An 
35 electrically conductive film of 2 ^m thick was formed in the same procedure as in Example 1 . 

Example g 

Preparation of anilinic polymer dispersion 

40 



Anilinic polymer obtained In Example 1 


20 parts by weight 


Polymethylmethacrylate (Negami Co., Ltd. "Hipearl 
HPA". weight-average molecular weight : 500,000) 


80 parts by weight 


Xylene 


100 parts by weight 



The obtained composition was treated with attritor for 8 hours to finely divide the anilinic polymer, thereby preparing 
anilinic polymer dispersion. 

It was observed wHh electron microscope that the anilinic polymer particle has less than 0.01 \im of mean particle 

55 size. 
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Preoaratton of electrically conductive paint composition 



Anilinic polymer dispersion 


100 parts by weight 


Dipentaerythritol hexaacrylate 


100 parts by weight 


2,4-Diethylthioxanthone 


0.1 part by weight 


Ethyl 4-dimethylaminobenzoate 


0.1 part by weight 


Xylene 


150 parts by weight 



IS 



20 



The composition was agitated with attritor for 20 minutes to prepare electrically conductive paint composition. An 
electrically conductive film of 2 ^m thick was formed in the same procedure as in Example 1 . 

CQTOarativg Example i 

Preparation of anilinic twivmer dispersion 



25 



Anilinic polymer obtained in Example 1 


20 parts by weight 


Xylene 


180 parts by weight 



30 

The obtained composition was treated with attritor for 8 hours to finely divide the anilinic polymer, thereby anilinic 
polymer dispersion was prepared. 

Preparation of electrically conductive paint compQsitiQn 

35 



Anilinic polymer dispersion 


100 parts by weight 


Dipentaerythritol hexaacrylate 


100 parts by weight 


2.4'Diethylthioxanthone 


0. 1 part by weight 


Etiiyl 4-dimethylaminobenzoate 


0.1 part by weight 


Xylene 


150 parts by weight 



The composition was agitated witii attritor for 20 minutes to prepare electrically conductive paint composition. An 
50 electrically conductive film of 2 pm tiiicK was formed in the same procedure as in Example 1 . 



55 
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Comparative Example g 

Preparation of anilinic polvmer dispersion 



Anilinic polymer dispersion obtained in Example 1 


2 parts by weight 


Dipentaerythritol hexaacrylate 


100 parts by weight 


2,4-Dl6thylthioxanthone 


0.1 part by weight 


Ethyl 4-dimethylamlnobenzoate 


0.1 part by weight 


Xylene 


150 parts by weight 



IS 

The composition was agitated with attritor for 20 minutes to prepare electrically conductive paint composition. An 
electrically conductive film of 2 fun thick was formed in the same procedure as in Example 1 . 

20 Comparative Example 3 

Preparation of anilinic polymer dispersion 

25 



Anilinic polymer dispersion obtained in Example 1 


500 parts by weight 


Dipentaerythritol hexaacrylate 


100 parts by weight 


2,4-Diethylthioxanthone 


0.1 part by weight 


Ethyl 4-dimethylaminobenzoate 


0.1 part by weight 


Xylene 


150 parts by weight 



35 

The composition was agitated with attritor for 20 minutes to prepare electrically conductive paint composition. An 
electrically conductive film of 2 ^m thick was formed in the same procedure as in Example 1 . 

40 Example 7 

Preparation of orqanodiel^Ctric polymer paipt 

45 



Anilinic polymer obtained in Example 1 


10 parts by weight 


y-methacryloxypropyltrimethoxysilane (Shinetu Chemical Co., Ltd. "KBM-503") 


5 parts by weight 


Dipentaerythritol hexaacrylate (Nippon Kayaku Co., Ltd., "DPHA") 


100 parts by weight 


2,4-Diethylthioxanthone 


1 part by weight 


Ethyl 4<limethylaminobenzoate 


1 part by weight 


Polymethylmethacrylate (Negami Co., Ltd. "Hipearl HPA") 


50 parts by weight 


weight-average molecular weight 


500.000 


Xylene 


600 parts by weight 
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The obtained composition was treated with attritor for 8 hours to finely divide the anilinic polymer, thereby preparing 
an electrically conductive paint composition. 

It was observed with electron microscope that the anilinic polymer particle has less than 0.01 ^m of mean particle 

size. 

Preparation of electrically conductive film 

An electrically cc^uctive film of 2 ^m thick was formed using the electrically conductive paint composition In the 
same procedure as In Example 1. 

Example 8 

An electrically conductive film was formed in the same procedure as In Example 1, except that the amount of y- 
methacryloxypropyltrlmethoxysllane in Example 7 was changed from 5 parts by weight to 0.3 part by weight. 

Example 9 

An electrically conductive film was formed In the same procedure as In Example 7, except that 5 parts by weight of 
y-methacrylQxypropyltrimethQxysllane in Example 7 was changed to 5 parts by weight of isopropyltriisostearoyltitanate 
(Ajinomoto Ca. Ltd.. "KR-TTS"). 

Example 10 

An electrically conductive film was formed in the same procedure as in Example 7, except that 5 parts by weight of 
y-methacryloxypropyltrlmethoxysilane In Example 7 was changed to 0.3 part by weight of isopropyltrlisostearoyltitanate 
(Ajinomoto Co., Ltd., "KR-TTS"). 

Example 11 

An electrically conductive film of 2 ^m thick was formed in the same procedure as in Example 7. except that the 
amount of Anilinic polymer in Example 7 was changed from 10 parts by weight to 0.5 part by weight 

Example 12 

An electrically conductive film of 2 ^ thick was formed in the same procedure as In Example 7. except that the 
amount of Anilinic polymer in Example 7 was changed from 10 parts by weight to 25 parts by weight. 

Example 13 

An electrically conductive film was formed in the same procedure as in Example 7, except that 5 parts by weight of 
Y-methacryloxypropyltrimethoxysilane in Example 7 was changed to 5 parts by weight of y-glycldoxypropyltrlmethoxysi- 
lane. 

Example 14 

An electrically conductive film was formed in the same procedure as in Example 7, except that 5 parts by weight of 
y-methacrytoxypropyltrimethoxysilane in Example 7 was changed to 0.3 part by weight of y-glycidoxypropyltrimethox- 
ysllane. 

Example 15 

An electrically conductive film was fbnned In the same procedure as in Example 7, except that 5 parts by weight of 
y-methacryloxypropyttrimethoxysllane in Example 7 was changed to 5 parts by weight of tetralsopropyl bls(dlocttyphos- 
phate)titanate. 

Example 16 

An electrically conductive film was formed in the same procedure as in Example 7, except that 5 parts by weight of 
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y-methacryloxypropyltrimethoxysilane in Example 7 was changed to 0.3 part by weight of tetraisopropyl bis(dioctlyphos- 
phate)titanate. 

Example 17 

5 

Preparation of Anilinic polvmer dispersion 

10 



Anilinic polymer powder (Allied Signal INC. 'Versioon") 


20 parts by weight 


Polymethylmethacrylate (Negami Co.. Lid. "HIpearl HPAT 


40 parts by weight 


weight-average molecular weight 


500.000 


Xylene 


140 parts by weight 



The obtained composition was treated with atlritor for 8 hours to finely divide the anilinic polymer, thereby preparing 
20 anilinic polymer dispersion. 

Preparation of electrically conductive paint composition 



25 





Anilinic polymer dispersion 


100 parts by weight 




Dipentaerythritol hexaacrylate (Nippon Kayaku Co., Ltd., "DPHA") 


100 parts by weight 


30 


2,4-Di6thylthioxanthone 


0.1 part by weight 




Ethyl 4-dimethylaminobenzoate 


0.1 part by weight 




Xylene 


150 parts by weight 


35 


The mean particle size of anilinic polymer particle after dispersion 


0.02 ^m 



Preparation of electricaliv conductive film 

40 

Electrically conductive paint composition was prepared in the same manner. An electrically conductive film of 2 ^m 
thick was formed using the electrically conductive paint composition in the same procedure as in Example 1 . 

Example 18 

45 

An electrically conductive film was formed In the same procedure as in Example 1 7, except that the amount of ani- 
linic polymer dispersion was changed from 100 parts by weight to 2 parts by weight. 

Example 19 

so 

Changing organic solvent to methylisobutylketone and ethylcellosolve, electrically conductive paint conposition 
consisting of the following components was prepared in the same procedure as in Example 1 . 

55 
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DIpentaerythrltol hexaaaylate (Nippon Kayaku Co., Ud.. "DPHA") 


100 parts by weight 


5 


Anilinic polymer obtained in Example 1 


3.5 parts by weight 




Polymethylmethacrylate (Negami Co., Ltd. "Hipearl HPA*^ 


\jcu i9 uj WBiyrn 




weight-average molecular weight 


500.000 




2,4-DlethylthiQxanthone 


3.1 parts by weight 


10 


Ethyl 4-djmethylaminobenzoate 


3.0 parts by weight 




Methylisobutylketone 


120 parts by weight 




Ethylcellosolve 


480 parts by weight 



75 



An electrically conductive film of 2 nm thick was formed using the electrically conductive paint composition in the 
same procedure as in Example 1 . 

20 Example 20 

Electrically conductive paint composition consisting of the following components was prepared in the same proce- 
dure as in Example 19. 

25 





Dipentaerythritol hexaacrylate (Nippon Kayaku Co.. Ud.. "DPHA") 


100 parts by weight 




Anilinic polymer obtained in Example 1 


3.5 parts by weight 


30 


Polymetiiylmethacrylate (Negami Co.. Ltd. "Hipearl HPA") 


22 parts by weight 


weight-average molecular weight 


300,000 




2.4-DiethylthiQxanthone 


3.0 parts by weight 




Ethyl 4-dimethylaminobenzoate 


3.0 parts by weight 


35 


Methylisobutylketone 


120 parts by weight 




Ethylcellosolve 


480 parts by weight 



An electrically conductive film of 2 jim tfiick was formed using the electrically conductive paint composition in the 
same procedure as in Example 1. 

Example 21 

Electrically conductive paint composition consisting of the following components was prepared in the same proce- 
dure as in Exanple 19. 
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Dipentaerythritol hexaacrylate (Nippon Kayaku Co., Ltd.. "DPHA") 


100 parts by weight 


5 


Anilinic polymer obtained in Example 1 


3.5 parts by weight 




Polymethylmethacrylate (Negami Co.. Ltd ^'Hioearl HPA1 


c,e. parib Dy weigrn 




weight-average molecular weight 


700,000 




2,4-DiethylthiQxanthone 


3.0 parts by weight 


10 


Ethyl 4-dlmethylamlnobenzoate 


3.0 parts by weight 




Methylisobutylketone 


120 parts by weight 




Ethylcellosolve 


480 parts by weight 



75 



An electrically conductive film of 2 ^m thick was formed using the electrically conductive paint composition in the 
same procedure as in Example 1 . 

20 Example 22 

Changing polymethylmethacrylate in example 19 to butylacrylate / methylmethacrylate copolymer, electrically con- 
ductive paint composition consisting of the following components was prepared In the same procedure as In Example 
19. 

25 





Dipentaerythritol hexaacrylate (Nippon Kayaku Co., Ltd., "DPHA") 


100 parts by weight 




Anilinic polymer obtained in Example 1 


3.5 parts by weight 


30 


Butylacrylate /methylmethacrylate copolymer (Negami Co., Ltd. "HIpearl M-6402") 


22 parts by weight 




weight-average molecular weight 


330.000 




2.4-Diethylthioxanthone 


3.0 parts by weight 


35 


Ethyl 4-dimethylaminobenzoate 


3.0 parts by weight 




Methylisobutylketone 


120 parts by weight 




Ethylcellosolve 


480 parts by weight 



40 

An electrically conductive film of 2 fun thick was formed using the electrically conductive paint composition in the 
same procedure as in Example 1. 

Example 23 

45 

Electrically conductive paint composition was prepared in the same procedure as in Example 22. An electrically 
conductive film of 4 ^im thick was formed using the electrically conductive paint composition in the same procedure as 
in Example 1. 

so Comparative example 4 

An electrically conductive film was formed in the same procedure as in Example 7, except that 5 parts by weight of 
y-methacryloxypropyltrimethQxysilane in Example 7 was changed to 0.05 part by weight of y-methacryloxypropyltri- 
methoxysilane. 

55 

Comparative example 5 

An electrically conductive film was formed in the same procedure as in Example 7, except that 5 parts by weight of 
y-methacrylQxypropyltrimethaxysllane in Example 7 was changed to 20 parts by weight of rmethaayloxypropyltrimeth- 
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oxysilane. 

Comparative example 6 

An electrically conductive film was formed in the same procedure as in Example 7. except that 5 parts by weight of 
y-methacryloxypropyttrlmethoxysilane In Example 7 was changed to 0.05 part by weight of isopropyltriisoslearoyltitan- 
ate. 

Comparative example 7 

An electrically conductive film was formed in the same procedure as in Example 7. except that 5 parts by weight of 
Y-methacryloxypropyltrimethoxysilane in Example 7 was changed to 20 parts by weight of isopropyltrilsoslearoyltitan- 
ate. 

Comparative example 8 

(described in Japanese Laid-open Patent Hei 3-137,121) 

Electrically conductive paint composition consisting of the following components was prepared. 



Epoxymethaaylate (Showa kobunshi Co.. Ltd. "R804") 


100 parts by weight 


Anilinic polymer 


17 parts by weight 


Modifier (Shell Chemical Co., Ltd. "SBS TR1184") 


23 parts by weight 


Benzoyl isopropyl ether 


1 part by weight 



An electrically conductive film of 30 \im thick was formed using the electrically conductive paint composition in the 
same procedure as in Example 1. 

Example 24 

Preparation of electrically conductive paint composition 



Anilinic polymer dispersion obtained in Example 1 (mean particle size of ani- 
linic polymer : 0.01 ^m or less) 

Dipentaerythritol hexaacrylate (Nippon Kayaku Co.. Ltd., "DPHA") 

Unsaturated polyester resin (Showa kobunshi Co., Ltd. "Rigorack 6-2141*0 

Cobalt naththenate (metal content : 6% by weight) 

Solution of methylethylketoneperoxide in dimethylphthalate (5S% by weight) 

Xylene 



100 parts by weight 

80 parts by weight 
20 parts by weight 
0.2 part by weight 
2.0 parts by weight 
150 parts by weight 



Preparation of electrically conductive film 

The composition was agitated with attritor for 20 minutes to prepare electrically conductive paint composition. 
The electrically conductive paint composition was applied on a polymethylmethacrylate plate by bar coating 
method; and cured by heating at SO^C for 30 minutes, thereby forming an electrically conductive film of 2 ^im thick. 
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10 



IS 



Aniiinic polymer dispersion obtained in Example 1 

Dipentaerythritol hexaacrylate (Nippon Kayaku Co.. Ltd.. "DPHA") 

Unsaturated polyester resin (Showa kobunshi Co., Ltd. "RigorackQ-2141") 

Cobalt naththenate (metal content : 6% by weight) 

Solution of methylethylketoneperoxide in dimetliytphthatate (55% by weight) 

Xylene 



100 parts by weight 

50 parts by weight 
50 parts by weight 
0.2 part by weight 
2.0 parts by weight 
150 parts by weight 



An electrically conductive film of 2 ^m thick was formed using the obtained composition in the same manner as 
Example 24. 



20 Example 26 



25 


Aniiinic polymer dispersion obtained in Example 1 


100 parts by weight 




Dipentaerythritol hexaacrylate (Nippon Kayaku Co.. Ltd.. "DPHA") 


80 parts by weight 




Epoxy resin (Mika Shell Showa Epoxy Co.. Ltd. "Epiooat 828") 


20 parts by weight 


30 


Diethylenetriamine 


1 part by weight 




Xylene 


150 parts by weight 



35 An electrically conductive film of 2 ^m thick was formed using the obtained composition in the same manner as 
Example 24. 

gyamplQg7 

40 



Aniiinic polymer dispersion obtained in Example 1 


100 parts by weight 


Dipentaerythritol hexaacrylate (Nippon Kayaku Co., Ltd., "DPHA") 


50 parts by weight 


Epoxy resin 


50 parts by weight 


Diethylentriamine 


1 part by weight 


Xylene 


150 parts by weight 



An electrically conductive film of 2 ^m thick was fbrnned using the obtained composition in the same manner as 
Example 24. 

55 
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Anilinic polymer dispersion obtained In Example 1 


100 parts by weight 


Dipentaerythrltol hexaacrylate (Nippon Kayaku Co., Ltd.. "DPHA^ 


80 parts by weight 


Hexamethylenediisocyanate 


7 parts by weight 


Polyethyleneglycol (average molecular weight : 458) 


13 parts by weight 


DIbutyl tindilaurate 


1 part by weight 


Xylene 


150 parts by weight 



IS 

An electrically conductive film of 2 ^im thick was formed using the obtained composition in the same manner as 
Example 24. 

20 Example 29 



25 


Anillnic polymer dispersion obtained In Example 1 


100 parts by weight 




Dipentaerythrltol hexaaaylate (Nippon Kayaku Co., Ltd., "DPHA") 


50 parts by weight 




Hexamethylenediisocyanate 


18 parts by weight 


30 


Polyethyleneglycol (average molecular weight : 458) 


32 pans by weight 




Dibutyl tindilaurate 


1 part by weight 




Xylene 


150 parts by weight 



35 

An electrically conductive film of 2 ^m thick was formed using the obtained composition in the same manner as 
Example 24. 

Example 80 

40 



Anilinic polymer dispersion obtained in Example 1 


10 parts by weight 


Dipentaerythrltol hexaacrylate (Nippon Kayaku Co., Ltd., "DPHA") 


80 parts by weight 


Unsaturated polyester resin (Showa kobunshi Co., Ltd. "Rigorack G-2141") 


20 parts by weight 


Cobalt naththenate (metal content : 6% by weight) 


0.2 part by weight 


Solution of methylethylketoneperoxide in dimethylphthalate (55% by weight) 


2.0 parts by weight 


Xylene 


150 parts by weight 



55 An electrically conductive film of 2 ^m thick was formed using the obtained composition in the same manner as 
Example 24. 
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Example 31 



Anilinic polymer dispersion obtained In Example 1 


200 parts by weight 


DIpentaerythrito! hexaacrylate (Nippon Kayaku Co.. Ltd., "DPHA") 


80 parts by weight 


Unsaturated polyester resin (Showa kobunshi Co.. Ltd. "Rigorack G-2141") 


20 parts by weight 


Cobalt naththenate (metal content : 6% by weight) 


0.2 part by weight 


Solution of methylethylketoneperoxide in dimethylphthalate (55% by weight) 


2.0 parts by weight 


Xylene 


150 parts by weight 



An electrically conductive film of 2 jim thick was formed using the obtained composition in the same manner as 
Example 24. 

Example 32 



Anilinic polymer dispersion obtained In Example 1 


100 parts by weight 


Dipentaerythritol hexaacrylate (Nippon Kayaku Co.. Ltd.. "DPHA") 


100 parts by weight 


Cobalt naththenate (metal content : 6% by weight) 


0.2 part by weight 


Solution of methylethylketoneperoxide In dimethylphthalate (55% by weight) 


2.0 parts by weight 


Xylene 


150 parts by weight 



An electrically conductive film of 2 ^irn thick was formed using the obtained composition in the same manner as 
Example 24. 

Example 33 



Anilinic polymer powder (Allied Signal INC. Ltd. "Versicon", mean particle size : 3 to 100 ^m ) 


5 parts by weight 


Polymethylmethacrylate 


5 parts by weight 


Xylene 


100 parts by weight 



The obtained composition was treated with attritor for 8 hours to finely divide the anilinic poIymer( mean particle 
size : 0.1 to 0.2 urn). 90 parts by weight of pentaerythritol triacrylate (Nippon Kayaku Co.. Ltd., "Kayarad PET-30") and 
1 part by weight of the solution of methylethylketoneperoxide in dimethylphtiialate (55% by weight) (Kishida Chemical 
Co.. Ltd.) were added thereto and the whole was agitated with attritor fbr 5 minutes, and then 800 parts by weight of 
xylene was added to adjust the solid content to 10% by weight, tiiereby preparing electrically conductive paint compo- 
sition. 

The electrically conductive paint composition was applied on a polymethylmethacrylate plate by dipping method, 
and cured by heating at 120^C fbr 2 hours, thereby forming an electrically conductive film of 2 jim thick 
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Comparative Example 9 

Preparation of anilinic polymer dispersion 

5 





Anilinic polymer obtained in Example 1 


20 parts by weight 


10 


Xylene 


180 parts by weight 



The composition was agitated with attritor for 8 hours to finely divide the anilinic polymer, thereby preparing anilinic 
polymer dispersion. 

IS 

Preparing of electrically conductive paint composition 



20 



Anilinic polymer dispersion 


100 parts by weight 


Dipentaerythritol hexaacrylate (Nippon Kayaku Co.. Ltd., "DPHA") 


80 parts by weight 


Unsaturated polyester resin (Showa kobunshi Co., Ltd. "Rigorack G-2141 ") 


20 parts by weight 


Cobalt naththenate (metal content : 6% by weight) 


0.2 part by weight 


Solution of methylethylketoneperoxide in dimethylphthalate (55% by weight) 


2.0 parts by weight 


Xylene 


150 parts by weight 



30 

An electrically conductive film of 2 ^m thick was formed using the obtained composition in the same manner as 
Example 24. 

35 Comparative Example 10 



40 


Anilinic polymer dispersion obtained in Example 1 


0.5 parts by weight 




Dipentaerythritol hexaacrylate (Nippon Kayaku Co., Ltd., "DPHA") 


80 parts by weight 




Unsaturated polyester resin (Showa kobunshi Co., Ltd. "Rigorack G-2141'0 


20 parts by weight 


45 


Cobalt naththenate (metal content : 6% by weight) 


0.2 part by weight 




Solution of methylethylketoneperoxide In dimethylphthalate (55% by weight) 


2.0 parts by weight 




Xylene 


150 parts by weight 



50 

An electrically conductive film of 2 ^m thick was formed using the obtained composition in the same manner as 
Example 24. 

55 
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Comparative Examnle 11 



10 



IS 



Anilinlc polymer dispersion obtained in Example 1 

Dipentaerythrilol hexaacrylate (Nippon Kayaku Co.. Ltd., "DPHA") 

Unsaturated polyester resin (Showa kobunshi Co.. Ltd. "Rigorack G-2141") 

Cobalt naththenate (metal content : 6% by weight) 

Solution of methylethylketoneperoxlde In dimethylphthalate (55% by weight) 

Xylene 



500 parts by weight 
80 parts by weight 
20 parts by weight 
0.2 part by weight 
2.0 parts by weight 
150 parts by weight 



An electrically conductive film of 2 ^im thick was formed using the obtained composition in the same manner as 
Example 24. 



20 Comparative Example 12 



2S 



30 



Anilinic polymer dispersion obtained In Example 1 

Unsaturated polyester resin (Showa kobunshi Co.. Ltd. "Rigorack G-2141") 

Cobalt naththenate (metal content : 6% by weight) 

Solution of methylethylketoneperoxlde in dimethylphthalate (55% by weight) 

Xylene 



100 parts by weight 
100 parts by weight 
0.2 part by weight 
2.0 parts by weight 
150 parts by weight 



35 An electrically conductive film of 2 ^im thick was formed using the obtained composition in the same manner as 
Example 24. 

Example 34 

<o Preparation of electricadv conductive film 

Electrically conductive paint composition was prepared in the same procedure as in Example 1 . The obtained com- 
position was applied on a polyethyleneterephthalate (hereinafter refen-ed to as the "PET") film (Teijin, Ltd., Telron Rim", 
25 ^im thick) with bar coater, thereby forming a coating of 2 ^m thick. 
45 The resulting coating was laminated on an aayiic resin plate by hot pressing at a temperature of 90**C and a pres- 
sure of 4 kg/cm^. Next, an exposure of 1 000 mJ/cm^ was emitted by a high pressure mercury lamp, thereby fbrming an 
electrically conductive film of 2 jim thick. Then the PET was released to obtain an antistatic transparent plastic plate 
coated with the electrically conductive film. 

so Example 35 

Electrically conductive paint composition was prepared in the same procedure as in Example 34, except that 100 
parts by weight of hexafunctional urethane acrylate (Kyoelsha YUshi Co., Ltd.. "UA-306r) was used instead of dipen- 
taerythritol hexaacrylate. Then using the composition, an antistatic transparent plastic plate of which the acrylic resin 
55 plate was coated with tfie electrically conductive film of 2 ^im thick was prepared in the same procedure as in Example 
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Example 36 

Electrically conductive paint composition was prepared in the same procedure as in Example 34. except that 100 
parts by weight of polyester acrylate (Toa Qosei Chemical Co., Ltd.. "M-9050") was used Instead of dipentaerythrltol 
hexaacrylate. Then using the composition, an antistatic transparent plastic plate of which the acrylic resin plate was 
coated with the electrically conductive film of 2 jim thick was prepared In the same procedure as in Example 34. 

Example 37 

Electrically conductive paint composition was prepared in the same procedure as In Example 34, except that 100 
parts by weight of tetramethylolmethane tetraacrylate (Shinnakamura Chemical Co., Ltd., "A-TMMTT was used instead 
of dipentaerythrltol hexaacrylate. Then using the composition, an antistatic transparent plastic plate of which the aaylic 
resin plate was coated with the electrically conductive film of 2 ^lm thick was prepared in the same procedure as in 
Example 34. 

Example 38 

Electrically conductive paint composition was prepared in the same procedure as In Example 34, except that the 
amount of anilinic polymer dispersion obtained in Example 1 was changed to 20 parts by weight. Then using the com- 
position, an antistatic transparent plastic plate of which the acrylic resin plate was coated with the electrically conductive 
film of 2 ^m thick was prepared in the same procedure as in Example 34. 

Example 89 

Electrically conductive paint composition was prepared in the same procedure as In Example 34, except that 100 
parts by weight of anilinic polymer dispersion obtained in Example 6 was used instead of anilinic polymer dispersion 
obtained In Example 1. Then using the composition, an antistatic transparent plastic plate of which the acrylic resin 
plate was coated with the electrically conductive film of 2 ^m thick was prepared In the same procedure as in Example 
34. 

Exapipl9 4Q 

Electrically conductive paint composition was prepared in the same procedure as in Example 34, except that 100 
parts by weight of anilinic polymer dispersion obtained in Example 1 7 was used instead of anilinic polymer dispersion 
obtained in Example 1 . Then using the composition, a antistatic transparent plastic plate of which the acrylic resin plate 
was coated with the electrically conductive film of 2 nm thick was prepared in the same procedure as in Example 34. 

Example 41 

Electrically conductive paint composition was prepared in the same procedure as in Example 40, except that the 
amount of anilinic polymer dispersion obtained in Example 1 7 was changed to 2 parts by weight. Then using the com- 
position, an antistatic transparent plastic plate of which the acrylic resin plate was coated with the electrically conductive 
film of 2 ^m thick was prepared In the same procedure as in Example 34. 

Comparative Example 13 

Electrically conductive paint composition was prepared In the same procedure as in Example 34, except that 100 
parts by weight of anilinic polymer dispersion obtained in Comparative Example 1 was used instead of anilinic polymer 
dispersion obtained in Example 1. Then using the composition, an antistatic transparent plastic plate of which the 
acrylic resin plate was coated with the electrically conductive film of 2 |im thick was prepared in the same procedure as 
in Example 34. 

Comparative Example 14 

Electrically conductive paint composition was prepared in the same procedure as in Example 34, except that the 
amount of anilinic polymer dispersion obtained in Example 1 was changed to 2 parts by weight. Then using the compo- 
sition, an antistatic transparent plastic plate of which the acrylic resin plate was coated with the electrically conductive 
film of 2 ^m thick was prepared In the same procedure as in Example 34. 
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ComparativQ^fflmpielS 

Electrically conductive paint composition was prepared In the same procedure as In Example 34. except that the 
amount of anilinic polymer dispersion obtained in Example 1 was changed to 500 parts by weight. Then using the com- 
5 position, an antistatic transparent plastic plate of which the acrylic resin plate was coated with the electrically conductive 
film of 2 ^m thick was prepared in the same procedure as In Exanple 34. 

Example 4g 

w The electrically conductive paint composition obtained in Example 34 was applied on an acrylic resin plate by bar 
coating method, and an exposure of 1000 mJ/cm^ was emitted by a high pressure mercury lamp, thereby preparing an 
antistatic transparent plastic plate of which the acrylic resin plate was coated with the electrically conductive film of 2 
^m thick. 

IS Example 43 

An antistatic transparent plastic plate coated with the electrically conductive film was prepared in the same proce- 
dure as in Example 42, except that the electrically conductive paint composition obtained in Example 35 was used. 

^ Example 44 

An antistatic transparent plastic plate coated with the electrically conductive film was prepared in the same proce- 
dure as in Example 42. except that the electrically conductive paint composition obtained in Example 36 was used. 

2S Example 45 

An antistatic transparent plastic plate coated with the electrically conductive film was prepared in the same proce- 
dure as in Exanple 42. except that the electrically conductive paint composition obtained in Exanple 37 was used. 

30 Example 46 

An antistatic transparent plastic plate coated with the electrically conductive film was prepared in the same proce- 
dure as in Example 42, except that the electrically conductive paint composition obtained in Example 38 was used. 

3S Example 47 

An antistatic transparent plastic plate coated with the electrically conductive film was prepared in the same proce- 
dure as in Example 42, except that the electrically conductive paint composition obtained in Example 39 was used. 

40 Example 48 

An antistatic transparent plastic plate coated witii the electrically conductive film was prepared in the same proce- 
dure as in Example 42, except tiiat ttie electrically conductive paint composition obtained in Example 40 was used. 

45 Example 49 

An antistatic transparent plastic plate coated with tiie electrically conductive film was prepared in tiie same proce- 
dure as in Example 42, except that tiie electrically conductive paint composition obtained in Example 41 was used. 



24 



EP0753 550A1 

Example §Q 

Praaaration of composition for transparent resin laver 



Saturated polyester resin (Toray Inc. "Cliemit R-99") 


30 parts by weight 


l\1ethylethylketone 


14 parts by weight 


Toluene 


56 parts by weight 



These components were mixed to prepare composition for transparent resin layer. 

The electrically conductive paint composition obtained in Example 34 was applied on a PET film with bar coater, 
thereby forming a coating of 2 ^ thick. Next, an exposure of 1000 mJ/cm^ was emitted by a high pressure mercury 
lamp, thereby forming an electrically conductive film. 

Separately, the composition for transparent resin layer was applied on an acrylic resin plate with bar coater, thereby 
forming an transparent resin layer of 2 pm thick. 

The electrically conductive film was laminated on the transparent resin layer by hot pressing at a temperature of 
SO^'C and a pressure of 4 kg/cm^. Then the PET film was released from the electrically conductive film to obtain an anti- 
static transparent plastic plate coated with the electrically conductive film of 2 (xm thick. 

Example 51 

An antistatic transparent plastic plate coated with the electrically conductive film of 2 \m thick was prepared In the 
same procedure as in Example 50, except that 30 parts by weight of saturated polyester resin (Toray Inc. "Chemit R- 
274") was used as a component of the composition. 

Example §2! 

The electrically conductive paint composition obtained in Example 50 was applied on first PET film with bar coater, 
thereby forming a coating of 2 ^m thick. Next, an exposure of 1000 mJ/cm^ was emitted by a high pressure mercury 
lamp, ttiereby fontiing an electrically conductive film. 

Separately, the composition for transparent resin layer obtained in Example 50 was applied on second PET Film 
with bar coater. thereby forming an transparent resin layer of 2 ^m thick. 

The electrically conductive film was laminated on the transparent resin layer by hot pressing at a temperature of 
gO'^C and a pressure of 4 kg/cm^. Then the first PET film was released from the electrically conductive film to obtain an 
antistatic transparent plastic plate coated with the electrically conductive film of 2 ^m thick. 

Exa mple 53 

An antistatic transparent plastic plate coated with the electrically conductive film of 2 \im thick was prepared in the 
same procedure as In Example 52, except that 30 parts by weight of saturated polyester resin (Toray Inc. "Chemit R- 
274") was used as a component of the composition. 

Evaluation test of antistatic transparent plastic plate 

The antistatic transparent plastic plate obtained in Examples and Comparative Examples were tested In the follow- 
ing performance itema Ihe test results are shown In Table 1 to 7. 

(1) Sur^ce intrinsic resistance 

The test conformed to ASTM D257. 

(2) Total ray transmittance 

The test conformed to ASTM D1003 
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(3) Pencil hardness 

This hardness was measured with pencil hardness tester, conforming to JIS K5400. 
s (4) Haze 

The cloud value was tested in accordance with ASTM 01003. 

(5) Surface smoothness 

10 

The average roughness(Ra) on centerline was measured in accordance with JIS B0651 . 

(6) Abrasion resistance 

15 The surfeice was observed with the eye, after moving a test piece 100 times on steel wool(#0000) under 1 kg/cm^ 
of load. 

The criteria are as follows: 

1 : A large number of marrings are observed. 
20 2 : A fair number of man-ings are dbserved. 
3 : A couple of marrings are observed. 
4 : Few marrings are observed. 
5 : No marrings are observed. 

25 (7) Bending workability 

The plate or molded object which was coated with the electrically conductive film was heated at a temperature of 
1 20°C for 1 0 minutes, and then was bended along the surface of the pipe having a known external diameter. Observing 
the state of crack development in the electrically conductive film, the smallest curvature radius, there no crack devel- 
30 oped was determined. 
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Table 1 



5 



10 



15 



20 



25 



30 



35 



CAampie 
No. 


ourrace intrinsic 
resistance (n/o) 


Total ray 
transmlttance (%) 


Surface 
hardness 


Haze 


Abrasion 
resistance 


Bending 

worleahilitv 


1 


2x1 0^ 


80.6 


5H 


2.7 


5 


60 


2 


2x10^ 


81.0 


5H 


2.7 


5 


45 


3 


1x10^ 


80.3 


5H 


2.8 


5 


45 


4 


2x10^ 


80.8 


5H 


2.8 


5 


45 


5 


2x10® 


81.2 


5H 


1.5 


5 


70 


6 


2x10® 


81.5 


5H 


2.7 


5 




7 


5x10® 


86.1 


5H 


2.3 


5 




8 


5x10® 


84.5 


5H 


2.4 


5 




9 


5x10® 


86.4 


5H 


2.3 


5 




10 


5x10® 


84.3 


5H 


2.5 


5 




11 


4x10® 


86.2 


5H 


2.0 


5 




12 


1x10® 


83.9 


5H 


3.0 


5 




13 


5x10® 


86.6 


5H 


3.1 


5 




14 


5x10® 


84.2 


5H 


3.2 


5 




15 


6x10® 


870 


5H 


3.1 


5 




16 


5x10® 


84.3 


5H 


3.0 


5 




17 


2x10® 


80.7 


5H 


2.6 


5 


60 


18 


2x10® 


81.4 


5H 


1.6 


5 




19 


1x10® 


85.0 


4H 


1.7 


5 


60 


20 


8x10® 


78.2 


4H 


3.1 


5 




21 


7x10® 


81.5 


4H 


2.0 


5 




22 


7x10® 


81.5 


4H 


2.1 


5 




23 


1x10^ 


80.5 


4H 


3.0 


5 
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Table 2 



45 



50 



55 



Comparative 

Example No. 


Surface intrinsic 

resistance (OJa) 


Total ray 
transmittance {%) 


Surface 
hardness 


Haze 


Abrasion 
resistance 


Bending 
workability 


1 


2x10^ 


63.3 


5H 


4.8 


5 


120 


2 


. 3x10^2 


80.4 


5H 








3 


<10® 


61.3 


5H 


7.4 


3 


15 


4 


5x10® 


80.9 


5H 


2.0 


4 


30 


5 


5x10® 


87.1 


H 




4 




6 


6x10® 


80.6 


5H 




4 




7 


6x10® 


87.3 


H 




4 




8 


2x1 0'* 


opaque 


H 


opaque 
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Tables 



Example 
No. 


Surface intrinsic 
resistance (O/n) 


Total ray 
transmittance {%) 


Surface 
liardness 


Haze 


Abrasion 
resistance 


Renrii nn 

Uwl lUI i lU 

workability 


24 


2x10^ 


80.6 


6H 


2.7 


5 


45 


25 


2x10® 


81.0 


5H 


- 


- 


- 


26 


1x10® 


80.3 


5H 


2.7 


5 


45 


27 


2x10® 


80.8 


5H 








28 


2x10® 


81.2 


6H 


2.8 


5 


45 


29 


2x10® 


81.5 


5H 








30 


3x10® 


82.5 


5H 








31 


1x10® 


79.8 


5H 








32 


2x10® 


81.2 


5H 








33 


1x10^ 




5H 









25 

Table 4 



Comparative 
Example No. 


Surface intrinsic 
resistance {Ofn) 


Total ray 
transnrtittance (%) 


Surface 
hardness 


Haze 


Abrasion 
resistance 


Bending 
workability 


9 


2x10^ 


63.6 


5H 


4.8 


5 


120 


10 


3x10^2 


81.0 


5H 


1.1 


5 




11 


<10® 


61.3 


5H 


1.7 


5 


15 


12 


2x10® 


80.8 


H 


2.6 


5 


15 



Table 5 



4S 



Example 
No. 


Surface intrinsic 
resistance (O/n) 


Total ray 
transmit- 
tance (%) 


Surface 
hardness 


Haze 


Surface 
smoothness 

(m) 


Abrasion 
resistance 


Bending 
workability 


34 


2x10® 


80.6 


5H 


2.2 


0.2 


5 


60 


35 


2x10® 


81.0 


5H 


2.0 


0.2 


5 


45 


36 


1x10® 


80.3 


5H 


2.2 


0.2 


5 


45 


37 


2x10® 


80.8 


5H 


2.0 


0.2 


5 


45 


38 


2x10® 


81.2 


5H 


1.3 


0.2 


5 




39 


2x10® 


81.5 


5H 


2,7 


0,2 


5 




40 


2x10® 


80.7 


5H 


2.6 


0.2 


5 




41 


2x10® 


81.4 


5H 


1.9 


0.2 


5 
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Table 6 



Comparative 
Example No. 


Surface intrinsic 
resistance (n/a) 


Total ray 
transmrt- 
tance (%) 


Surface 
hardness 


Haze 


Surface 
smooth- 
ness (^m) 


Abrasion 
resistance 


Bending 
workability 


13 


2x10^ 


63.6 


5H 


3.6 


0.2 


5 


120 


14 


3x10^2 


80.4 


5H 


1.2 


0.2 


5 




15 


<10® 


61.3 


5H 


5.6 


0.2 


5 


15 



IS 

Table 7 
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Example 
No. 


Surface intrinsic 
resistance (O/d) 


Total ray 
transmittance (%) 


Surface 
hardness 


42 


2x10^ 


83.6 


5H 


43 


2x10^ 


85.1 


5H 


44 


1x10^ 


84.0 


5H 


45 


2x10^ 


84.2 


5H 


46 


2x1 0^ 


84.7 


5H 


47 


2x10® 


84.5 


5H 


48 


2x10® 


83.7 


5H 


49 


2x10® 


85.0 


5H 


50 


2x1 


83.6 


5H 


51 


2x10® 


83.2 


5H 


52 


2x10® 


82.7 


5H 


53 


2x10® 


83.1 


5H 



40 Industrial Applicability 

The electrically conductive paint compositions according to the present Invention can be easily cured by ultraviolet 
rays or visible rays or heating, thereby forming an electrically conductive film. The resulting electrically conductive film 
is excellent in surface hardness, transparency, resistance to chemicals, and abrasion resistance, and the paint compo- 
45 sitions being excellent in storability. Thus, the electrically conductive paint compositions are suitable for antistatic mate- 
rials in semiconductor-preparating processes. 

Claims 

so 1 . An electrically conductive paint composition comprising 1 00 parts by weight of a (meth)acrylate compound having 
at least two (meth)acryloyl groups in one molecule. 0. 1 to 30 parts by weight of a particulate anilinic electrically con- 
ductive polymer, 1 to 100 parts by weight of an alky! (meth)acryfate resin, 0.01 to 10 parts by weight of a photopo- 
lymerization initiator and 0 to 2000 parts by weight of an organic solvent. 

55 2. A composition according to claim 1 , wherein the anilinic electrically conductive polymer has a mean particle size of 
1 pm or less. 

3. A composition according to claim 1 or 2, wherein the (meth)acrylate compound has at least four (meth)acryloyl 
groups In one molecule. 
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4. A composition according to any one of claim 1 to 3, wherein a content of tlie anilinic electrically conductive polymer 
Is 0.1 to 5 parts by weight. 

5. A composition according to any one of claim 1 to 4, wherein a content of the alkyi {meth)acrylate resin is 5 to 25 
parts by weight. 

6. A composition according to any one of claim 1 to 5. wherein the alkyI (meth)acrylate resin has a molecular weight 
of 300.000 to 1.000,000. 

7. A composition according to any one of claim 1 to 6, which comprises further 0.1 to 10 parts by weight of a silane 
coupling agent and / or titanate coupling agent. 

8. A composition according to any one of daim 1 to 7. wherein the anilinic electrically conductive polymer has mean 
particle size of 1 fxm or less. 

9. An electrically conductive paint composition comprising 1 00 parts by weight of (meth)acrylate compound having at 
least two (meth)acryloyl groups in one molecule, 0.1 to 30 parts by weight of particulate anilinic electrically conduc- 
tive polymer. 1 to 1 00 parts by weight of alkyI (meth)acrylate resin, 0 to 200 parts by weight of thennosetting resin 
and 0 to 1 0 parts by weight of a curing agent. 

10. A composition according to claim 9, wherein the anilinic electrically conductive polymer has mean particle size of 

I Jim or less. 

1 1 . A composition according to claim 9 or 1 0, wherein a content of the thermosetting resin is 1 5 to 60 parts by weight. 

12. A molded article coated with an electrically conductive film made of the electrically conductive paint composition 
according to any one of claim 1 to 1 1 . 

13. A molded article according to claim 12, which is obtained by applying the electrically conductive paint composition 
according to any one of claim 1 to 1 1 on a release film to form a coating, and laminating the coating on a transpar- 
ent plastic molded article and curing the coating to form the electrically conductive film. 

14. A molded article coated with an electrically conductive film, which is obtained by forming a transparent resin layer 
on a molded article, and applying the electrically conductive paint composition according to any one of daim 1 to 

I I on the resin layer to form the electrically conductive film. 

15. A molded article according to claim 14. which is obtained by applying the electrically conductive paint composition 
according to any one of daim 1 to 1 1 on a release film to form a coating, curing the coating to Ibrm the electrically 
conductive film, forming a transparent resin layer on a transparent plastic molded article, laminating the electrically 
conductive film of the release film on the transparent resin layer of the molded article, and releasing the release film 
from the electrically conductive film. 

16. A nwlded artide according to daim 14. which is obtained by applying the electrically conductive paint composition 
according to any one of daim 1 to 1 1 on first release film to form a coating, curing the coating to form the electrically 
conductive film, forming a transparent resin layer on second release film, laminating the transparent resin layer of 
the second release film on a transparent molded article, releasing the second release film from the transparent 
resin layer, laminating the electrically conductive film of the first release film on the transparent resin layer trans- 
ferred on the molded article, and releasing the first release film from the electrically conductive film. 

17. A molded artide according to any one of claim 1 to 16. wherein the electrically conductive film is 0.5 to 10 fim in 
thickness. 

18. A nfwlded artide according to any one of daim 1 to 17. wherein the form of the molded artide is selected from the 
group consisting of a film, a sheet, a plate and a container. 
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RELEASE SHEET AND TACKY TAPE 
Abstract: 

PURPOSE: To obtain the title sheet for packaging tape, etc., having stably high 
antistatic properties and excellent adhesion with tacky agent, etc., by forming a thin film 
of electrically conductive high polymer consisting of polyaniline on an insulating 
substrate and further forming a parting agent layer thereon. 

CONSTITUTION: The aimed sheet obtained by forming a thin film 2 of an electrically 
conductive high polymer consisting of polyaniline on at least either one surface of an 
insulating substrate and further forming a parting agent layer thereon. Furthermore, the 
above-mentioned electrically conductive high polymer is a polymer having main 
recurring units expressed by the formula (m and n are each mol fractions of 
quinolinediimine structural unit and phenylene diamine structural unit in recurring units 
and 0<m<l, 0<n<l and m+n=l) and soluble in an organic solvent in dedope state and 
preferably is >0.40dl/g in intrinsic viscosity measured in N-methyl pyrrolidone at 30T. 
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fji/uxr7 y ;u* - h (Bfiffl) ©0. 2 

ftv^-Cs a^7 H >i/A0SfflK:7 y ;p»«r» 

G/a?eor. r-7'««§55L./iiga<z>«« 
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RELEASE AGENT COMPOSITION AND PARTING SHEET 
Abstract: 

PROBLEM TO BE SOLVED: To improve the release antistatic property and the 
releasability of a release agent by mixing a specified high molecular release agent with a 
conductive aniline polymer. 

SOLUTION: A hundred (100) pts.wt. polymer releaser having long-chain alkyl groups 
each having 6 to 30 carbon atoms as side chains and a degree of polymerization of 300 
to 5,000 to 2,000 pts.wt. conductive aniline polymer having a particle diameter of l\m 
or less, and 1 to 50 pts.wt. compatibilizer are mixed. This composition in an amount of 
5 to 50wt.% and water in an amount of 95 to 50wt.% are mixed to obtain a coating 
liquid, the coating liquid is applied to at least one surface of a substrate so that the 
thickness of the coating may be 0.01 to 5|im, and after drying, the thus obtained parting 
agent layer is melted by heating it to 60^C or more under a pressure of 0.01 to 
500kg/cm2 and then is smoothed to obtain a parting sheet. 
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>9^;l/r-y>. 2. 5-yy^;U7xy>, 2. 6- 
yjf5^;l/7xy >. 2. 6 -i^x5^;ur::-y>. 2-y 
h:t^i/7:;^y>. 4-> h=t^i/7-y>, 2, 4-i^^ 
h + i/7:iy>. o-7xxu>»;75>, m-^xx 
U>j;T5>, 2-r 5^-1^7 xX;!-. N. N-i?7x 
x;l/-p -7xxu>iJ7 5>, 7xy>-N--/9^;U 
X;l/;J?>K, 7xy>-N-7xXJl/-p-;^;Ut>> 
o-7>h7xy o --^ ^r7x y ^ j;®^ 

C*lP)©^&< ifc Ifti <i^) g^sn 

[ 0 0 3 6 ] 7x y ^jm-^mt. mn. ^mm. 

*o^, !i<y7xy>#fg©^^!|^{cKgp;^^^ 
^ctr»<t: ^ Cc-^>-fe->^(cg?ig|K75J3«±©7Ji'+;i/»% 

SS^cciK*S?:^Al/r7j<^t4tcLri>5, 7xy>3S 
•^^l^?r*i[)»ttK:-rSCC«. 3r3©:^rffi3!)i*iJ. 7x 

y>»fi^ft(c«*»%jiA-r**ffi. 

a7xy>gi3i{*;s: (it) m^t^ijm. Aim^M^^ 

[0037] m^mmmv:u^-ri,mm^r=- y 

lumaromi^. ^l<b. w^^gsii. 

y 7x y >^2^«:*lg^>s^$ ut^. ^^tt©sftiM 

iF©«Stt7xy>3Rg^^B, K»^^@tMSiJ*sWtS«§ 

mtt7x y >^a^»B. m^^m.mt^mmmicm 

W-ii^^n. ffi*r. J^-©?f5gtt©lSCilWfflS(Ifflfi6 
^Wfp>na, ^K., *?§»14©ii^tt7xy>5Ra^ 
«Ji*lfe?g©il!^^«SSiJi?:S^ • ^JtJt$#rif 6n 
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[0038] iKSH-mmiicmmw.m7^ >mm 

mttrr. ij >3km^w 5-200 0 fifigp-c* 0t 
Ktti 0-1 ooofifisp-c**. mm^7~^}>jk 

+i^ttj:*}. 2 0 0 0afiS|54iffii4i. f8ISttli*ifi 
(0039] »attT- 1; >SS^4ffll,»fc2|s:|6WO 

[0040] iit^j»<i£fe{cffi.^(c^agtia^a!i^w 
[0 04 1 ] mmt or«, is^^ssw. iimitr- 

(DMF) . >Jx.=f-)l7t^)VA7 5. K. N-y?;Ufny 

;H-f-jU, i5^1x>y; 3-;l/^ryx5'jl/X— fib, 
X5^ U>i/ 'J n-juy^j 5^jl/X-f-Jl/«?©if i; 3-;bx 
--f-;l'^^?g^J : Mx?-;b, i^St:/5^;l/^©xj;^7-Jl'lg 

: j'iiy--)V, s.^^-A,f^<07)izi~'}i?k^ 

[0042] mimit bxit, m^mmmtmm^ 

7::.<jy^.m^»t^mmmm, 

^WimM^h. m^ii, M^)V^ii7i'<}\y-h. X 
^)\'jiit^<)u--[-m<o^tt7i;')i'~\-mm'S;i''^ 
D>6. t-rci>6 6lf©;J<';7 5 KJ^^fll: Txy> 

t KiK^flg^©*«{t«^*J^tf 6ns. 
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[0 04 3] X. ri/'jjbSK^t) a^i*, ^{j. p- 
x;i'7*>{b;^9^u> (it) «^«^©7K?§ttifii^K 

>*s^<*4*^tt{c-rs. -en&cc. *ife§g© (2) 
ij)i^^i^iy)m^ii~mm^»<om7)i'¥m^ 

ttiH^K© 1 ai-C* 6 . K^BtM^fJ-C* 5 i^t 

2), fllS»K©^^m*n 0*«-cS)Si> gtt*5ii;<Aj: 
OjSafr. ^§IWK*s(!|tS!iSiJifflfiSiBji^|!St/cO. a* 
*ffi<§#te»)Lr. ff6h*BfSJJrjiajig^©Sf^14^ 

[0045] ^mm^ 10-30 V$>6S^S}jm6 LX 

w> !|${c^5£5nsfe©r«^ci,>*i> m«> Kt'*^ 
ti'it7'ti>m (xf-7y>K) . :*-i'i'7=-i2>^ it 

U-f^ffi) . -^a-iJ-^K (7^=<=i;>K) > F3-y->K 

is^®igfn. eL<tt. :^mimmmi>m 

tf^n. llti«SiJilJ?Sia'^©Be^K:|gSL. cn6©i!>/j:< 
30 [ 0 0 4 6 ] («8. cn6©IIIS»KW. *ffi<t:^ H y 

A, *®^^t>'^• y A^©r y ^Ji-^>7 ji-* y ±!ffi© 
*Kfbie)©^T-cB. mmi)K -en6©iei 

[0047] mtmomtiasa.. itfcsKSsn-s ^<dx 

ioofiaa«:*fL. i-5 0fifig5-cA*c:i3W* 

i/<> M{c»*L,<tt. 3-4 0fi*gi5rS)S. fumm 

miWrnrnmLm^m^i^maiLx. Bt^tt. ^mtfi4 

*XS©3t»%tfcT. jEK. lllftS(»oaSftI«*«5 0fi 

[0 04 8] i!^tt;t<y:f (^t) fi^m*. * 

%8^©BfM»J«^47K*{C^-M-3$SCC?Hb^Jti(§ 

•a-5>tSfi6?:WL/. MttO. 2-8 0 0©I5H*1S?S t 
SO <. M(C»*U<«. 10-2 0 0t?**. g!ji*so. 



XL 

[0 05 0] K^tt.Ky:tU7^> (S) fi^iL-C 

-JU* y V- i ©^a^. T i"J ^b^tt©* 'J X 5^ 

■f > (*) ctie©^j>!5:< ife 1 

C 0 0 5 1 ] K^tt^ y u:? ^ > (#fc) S^i^KS^I,^ 

;l'*>'v-©^jW««> !f$KIS5gSn.5fe©-C««:t^ 

»*t/<tt. 0. 5~1 0*;1'%-C*-S. 
[0052] K^ttjJ<'J:fU7^> (i^) «^«:©S^ 
Sit. ^KKgS3tl^fc©-C«)&l^*J. 10-2 0 0 0 

risci;!^/!?*^. 3 6«:j(?$u<(a. 20-10 
OOVS>i. S^g*n 0*?i-C4>Si. ms{cir^t,>t 

«>«:m«-c**©-c. ^htiiJi(.5^fmmmiisjm 

ifttct. 

[0053] e^ttsP >; U7 ^ >{ it) A 

ffi4o -rnhv. 1 4 0 'acmi •s.jg^ttg^s 1000 

OPa • sOT-CA&CiW^K. ^c*^-C«>, ai,-^. 
3!>56 0*Ciy±r. 1 4 0'C«:S^W*^(Bftta*55 0 0 0 

Pa • s &.rvS>i,C ti)ij:K)0tU\ ^**M0"C 

^mn oooopa • s^m^^t. 7K(c^t5!b»< 
vu^>K^tt©>-l<tjxg=-u>7?i7;^-t»Ti' 

[0 05 4] K^14!i<y:tU7^> (ft) fi^©3S» 
a«. !|f(cpgSSti.5fc©-C«J5:l<^*i. *i%B^©iS^^ 

aaisiji oofisspjc^fL. i-sofiasp-cftsci 
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3!>ssfSL.<. g{cs?*b<«. 3-4 oafigp-r^s. 

i*S©«:. fiB#ra©J]n!»4SL. fPlllS©3a*4irfc 
■r. ?^j)DaA5 5om*si5%®^ei. f#6ns* 

[0055] mmi^mminit, ^icm.stith<Dv 

10 «^cl,^*5, ^EET©?»**5 1 0 0 -Cfelit?* <3 . ^© 
ttS^UOOPa • s&.TV$>i,h(Oi)mtUK X> 

nbxh. «i«sij©«i«ttfi6*«t<ffl«L!ac(,»fc©-c 

$>iCti)mtUK 0 0'C*}S-C$)-5<!:, 

aXVr-j 7'CC-onc*s^, X. 1 0 0 P a • s 

20 [0056] mm^wmnvt utb. ^{cus^ns 

}fi^©7'ta-b;^:i-^ji/. «ttni;>>. f-utrvtt^cS? 
^© pj^iSfij^*j^if n. ctih cyptj. < i 4> 1 a*isf 
[0 057] nmx^mit Lr«. is»^i»is»). ^« 

t4*i;T JSS^tt©7K»|ft^Jt?*-,-C, y-t> 

[0058] ^-:i->»WiBS14Si|i L-C». 011 

+i/x5=-U>rJl'+;l'X--f-;l/^ci'©x-f-;UM, i'''; 
H2';>l§tfiS!xxf-;U. y;l'f$>flgjSJKx;^f-;U. -> 
3«iflll*S!xxf-;b^©x;^7';US, !j<'Jx^U>y'; 

flB)temxxf-;l'^©x;^7-jl/x-7";USJ. HglAKT;!'* 

40 [0059] 7 =-t:y'mm^mit 

lfi^©*;i'4<>®!M. T;^+J^'^>^f>x;^-t^>S!ie, 

;^i^iK^aS!i^T^^+J^xX7^;^^©x;^/t^>i@S. SSK 
T;u+;i/ie^©l5gKxxf-;i/S!. jlUKTJi' +;!/«©)!»» 
xxf-;l/M^*sW6ns. 
[0060] *9^:*->»l!lffifSi4SiJi LTtt. «fiJjLtf. 

7>*-'i7A^. y7;l'+Jl'i;^5^-il'7>*X'i7Att. 

50 7;i'+;i'yy?;i/-c>i?ji/7>*-'?A*g!©ii4iR7 
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[006 1 ] mmnm^mi: urn. m^a. n. n 

T^df-iy^H ^C^M, 2-TJl'+;l'- 1 -t Ko+i/i5^ 
[0062] ^fg^JlJ. HlgRliffl^^J^SttJC^flTt 

SSffiSgS WJ fc^as?>r . 1 M m t<T i ife J; -5 {C:3>it 

U-1f-lH]»T*U!SLft(cj:i3. U— tf-liIS?t5iSL 
^e^^SH- BiD'!.^ r 9 2 2 0 F R A J . M 

icROTRAca«) '^mf^^xwmucn^^is 
[0064] 7i<.ici^wi.bfcm.mm.^(ow-miL^'mi 

[0065] yii^^m$mm&fS.<&i(DW&:fsii 

K:|!gS3tiSfc©-C«)5:l»*s. StSfSiIfflfiS^* 
^«>)»l»^ailL-C> C©fin!l^M^i*i?:. 
ttlE--4^-. 3a-f F5Jk Wji8i^->f 7 h^©jg 

«l/^cl»,t^K:^iPL.-C. BiTM©7k»IS:5FxilS!SiJMfiJ!a 
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[0066] mE.%itm<tcist.>x , mmmmmi<Dmm 

^iaK«> !RFK:iKS$nS4)©-cttAj:(,^*i. 12 0'C 

airr*Ct!5:<. ★tffC-^fcfSrAL'. UBETl 2 0-C 
gS©jaS-C, KI3»f5:*H-tr^i^tStTa*5 1 y mOT 

^mmm^mmmtismiu-^xh^iK 

10 [006 7] i«E?L{fc^l. < ». ^^)»i*©l»-r 

tt. !|$K:eB^§nSfc©-CB^cl>Ai> i®RiJiHfi£^5~ 
50fifi%. *9 5~5 0Sfi%r*SC<!:*J!i?*L 

l^. lSt^S'JfflfStl©^WS*5 5aa%*)®-c*.2.<!:. ?L 

^t»ti(^©i?Brjaii*jj^snTMji^**jfiTL. m 
tc. ias!Siiifi(!S#»©^ws*s5 0fifi%§ja^«i. « 

20 »?$nr4>^i». 

[0 06 8] |jtS[->- h 

*^?g©ilM'>- Hi. «1vt©^l>/j:< ifejtffiK:. 
»X(3:*»|j[»©2t:»BJ©l!IS!SiJiffl^WM?& • f^m$ 

tixis.6 m^mfimit 6 t i s c 4 753i£;.g-r* * . 

[ 0 0 6 9 ] *l6?3©lS®->- {Cfflt,^6n.Sat;t<!; L 

r«. !|#K:ffi^s*i4fc©T«%(,i*^ ;i<';x?-u>. 
!j<';7'DfU>. ;i<';x;^7-Ji', Hza^T^^©::^^;;^ 

30 ©S±A4ifeLA:ttS. IStffir. iB?&©^&S^*J 

wen, cti6o^)a:< i*) i a*a)iLr^fflL/r 

mt>tj:i,\ Bl^ffJ)gi«1*i©gSftt^& 
iSffeSfcAK. ^•©iJ>^c< ifc/tfflK:. antteffi. :/ 

[0070 ] mmcmmim<^mist^i3&t lx 

«. imojmfMf^^^Mbx . mt^rvmrnMrnim 
©^sijx«*«r»tS(s#. i£«si-r*jis:©^flj • ^mx 

[007 1 ] att©^i&< ifefrstc^^ij-ri^Bwsx 

-ctii^ctJ^s. St*©>i-ffl«:-3#. HB»-C)gJi*i0. 0 
l~5Mm-C*SC<!:W*LU. 0. 0 1 wm*«© 

50 nimmmommhm^ti. 
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[ 0 0 7 2 ] X. ^mmms.mmfm^m^^i>m 
[007 3] mmmmE • mmt?,iimtLxit, 

[ 0 0 7 4 ] JJDE • *n!^B#(Dj)D^?aS«, i^K:Rg;£5n 
**Ci*s»3;o<. ji«6 0-Cfe(±. J:»3Sf*Ktt 

8 0 -cjyir mm ■ mmm<DEMt. mcmMs 

0. 01~500Kg/cm' rASCi 

mK-mmmt. ^-iit^mmtoym^^ifi. mm 

c 0 0 7 5 ] (fpffl) ^^m<Dmmmm<\Piit. mm^c 
m-m^v^, awfciccr. x«. 

[ 0 0 7 7 ] X. *%?B©*;i'3K+->;i/S^SWrSili 
^■^SIM^FJ (*]Slt;©*;l'7K+i';l'SAs«#-r.51S^) 

+ * JP--J^ >e) « 7 - y >»S^«:© K - f> mic 
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©ffl^{bSij©jii^ *>ittari»^,, 

[ 0 0 7 8 ] MK:> a!|mtt7- V >JSfi^fttt> 

rt*. ^tli»{C. *l%W©i«i^^BtSS(li3»mtt7^ 

V>.^S-&fti©ii^», ^mmit>Xi^-V^^bfc 

10 [0 07 9] *«a^©ittia->- h i,t±m<om^im.<^ 
*'hm>mm^mm±^(DmmMm^^t c i tc i 

[0 08 0] 

[ieB^©^lifi©}eJi] *l6?g?: 3 6{ci¥0 < 

[0 08 1 ] mi^^mmi<D^i& 

a) jg^^^BtSlgJ (Rl) 

20 (c. tfi;l'7->l'3-;l' (fi^gl 10 0. mtS.Q 

aSSfiffi-C. V5^7^- h6 7gi 

«!Hi©y9'>>;>KJ^:?'?';i'iS0. 0 l gi^mr. 
-i<y tf:^;i'7;i'3-;u<!i:5lt;3#/c, SlEcatTKf* 
y f-;l.7Jl'3-;l.©|»5S*iil< /jr-^rtf < *J. 
^Ccm3feLTJ!p6> 36CC2B$HIJgIt;§-ti/c. -e© 

f*. 40*csr?^L. JS)a$*i ooogoya»y- 

Tgfe^i/. >>:t,i-c. ^^if->vm^bx. ^^sax. 
30 is^^^j (R 1 ) imc, 

[0082] b ) ns^^mmm (cr n 

CRIB. ^*7^riy)\'H'Ji/7^--V<r>\Xi:>*)Vi^ x 
5^;i'-ryi/7*-n 6g*ffli,»r. ±tatii^i;:J5fa-c 
^is.bx, m^^mmm (cr i > ?rff/c. 
[0083] c ) m^^mmm (r2 ) 

{c. !i<yx5^u>-C5> (a¥i^^fii 0 000) i 

Og%. Jft^Kb/ch^l/x^ 1 5 0 g{C^Jt!{Sl±, iiftja 
S-c. :ti'iff=i/;i'-Yyi^7^-h6 8g4Jn^riSjE; 
40 iSiS©atf«:f=fi,^ jJ<Vx^u>-< 5>©i^5S 

00 0g©y^r>'-;l/Cfi{Cttl^-C, aett^^ff/c. 

br. fKMS-a-c. »^gi§^?rij (R2) ^mtc, 
[0084] mm^7~ 'J >mm.^»<D^i& (ad 

p- K;l/X>j:^;Us^>Kl 60g (0. 8M) iSi-it 

>7Kioooin\icmm$M. cn?:5o om 1 -r-ptc 

2^b. -*(Ctt7-';:/3 6. 5g (0. 4M) 
50 A. miat. '^;1'*+V25I5K7>*->>A9 1 g* 



00 g 
00 g 
0 1 g 
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5 0 0mI€:3 0»*>Wr. jSTU. smmW^mif 
tt, WSS!^imMb%fi'j(^y~Jiv^bx. life© 
mmmr^ 'j^mm-^i^ (ad ^^tis 

[0085] 

l/fciC5. 0. 0 1 ttmOTr^oft:. 

m^^^mmm (rd 4. 
jsmi4T^ >isa^(* (ad 2 . 
WiBSttSU 0. 

2 0 0g 

[0 08 6] (ff«7 5 

g/m' ) «:;J<Ux9^u>?;Ji;«,2 0 tim(c}fffl7 54i 
-hl/v K!j<yxg^U>M*4 4dyn/cmKnD:^ 

AMiL-c, s±it)mi:imbtc, -xti^-c. c<Dm±^& 
©sH y X 9^ u >©«iaffi«: . ±ism^<Dimfmmii 

#lo©-^-^^^--'^•-^-^^-5•ffl^<^■r, 

0. 6 g/m' m^b. j^Slm. jaai 2 0-C©|£j!i 
^FK^-f^agZm/^^rjiL/^ K*SI-jiHSltT. itt 

[0 08 7] gttm 



1 1 mmtci^mv. ^m^wmbtc. m^imnc 
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[0088] tkmi 1 

«sttr- (ad 2 0 g*. f^m^mi 

>'<-;l'HPAj Mw : 50:>J) 4 OgifttC. +i/U> 
140g«{caS)!lOl/. Sl^lffl. Th5-/if--C«>«fL. 

r ^ y >JF.s^»»^ ^mi^ma-eti^ L/ci c 6 > 
0. 0 1 iimsnTvi>r>tc, mmmi-c^mbtcs±)^ 
10 »(c. #5©^-^i'->'^•-3-^f-?:fflc»■r. ±ie^tft 

?ffi%HJI5^3'^»-C> 3. Og/m' ^r^^PL-. ^-i-^a 

[0089] S«mtt'>- b©±{C. iS^J^ItSlfJ (R 
D ©2Sa%©+->U>^S*. # 1 O©^'-^-*'-/'! 
-3-iJ--C. @J^»t?> 0. 4 g/m' MltO. 7-^ 

>3ie2m/^-c, ^m^icMb, ^m-^mbx. m 
mwmfi±mmmi^-hmmbtc, n^titMt^ 

20 5 0 4) ^mm. a 1 «:7nT#attfi6=feSiJ3£b/c. 
[0090] tk^m 

ift^i^-ilMffl (R D ©0. 5fiS%©+'>U>?§Sf 
4. #2©y-r-l»-/'C-3-jr--C. HJ^^T. 0. 0 

2 g/m' ^ffiL/fcj|yii-»jt®pi|i iniifcLr, mm. 

[009 1 ] J:bli^g!l3 

30 is^^fsiasiji i/r. cRii&m>fctmB. sitetfui 

[0092] 

[^n 





51 J 


& 01 


It 








1 


2 


1 


2 


3 




80 


100 


80 


260 


500 




92 


90 


92 


75 


60 




2X10' 


1X10« 


3X10'* 


3X10' 


2X10" 




ML 











[0093] umi^- h ammi'^m 
a 1 ©Sfflfpffi«S{iTte©:i^ft-c?f ofc, 

lgi:JIS Z-02 37 TiteigFf— :/-ttifi^- 
hSCSt^fiEj fCiiML/, liSi^- h©fiMM{C, $12 5 
mm©MflM^tcgiK$n:^citelfx-^ (Bd°d« rj»77 

hf— 7-#5 0 4j . m^m-^m.) *E«a-7--c 

fl!i9#l:fCS5»>i-4f^i!b« 2 3'C. 65%RH©#H 
aT{C2 4l^|BISJtabfcSi. l5l#llMTt?. iAiifHJfRlK 



SO 



l!l«*fflt,>. 1 Om/:^iHJ|?tjIg-C. T i 80S3llr 
fmbW^l m^-n (g/2 5mm) 

[0094] mmj^tj : m:tj<om'^tmm>:mv 

imbtc^mf^i. 2 3*C, 6 5%RH©#ffl^T«C2 

fc. i>ci»-c. J IS z-0 2 3 7«:!^L. mmsti 
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fcif&^i— 7-=& X f > u ;^«K:Eafa - 5 - t?te ») f=t 
2 3*C> 6 5%RHCDi:fflmTK2 4^fflSScSUfc 
l5l#HaTr, BijiifjaiSSilSl^rffll,^ 3 0 0mm 

/f^mmm&-c. r i s og?i^iij*iM«Kj 

tiJIt^KP (8/25 mm) i^jmL-Zc. 
[0095] m BIMi^- Kcte«3W:f:ia:*>^fcite« 

m>mvmmm.im&btctc6. 2010 (g/ 
2 5 mm ) -c* ofc. miiomims.oit c ( p/ 2 
0 10) X 1 0 0) ^gffli/. m^mmt! (%) 10 

[0096] ^mi&tn 

CiitT R - 3 J ©iW«ffii=-?r«MS#t:aiJ^ btc, c © 

[0 09 7] mm-^mmm 
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-7"#5 04) ?r> E«fn--5'- (J I S Z-023 
l\mW) -C, BAOi^W. 2 5mmitiCCS»tt{CW»f 

2 3-CT2 4^Hli!!tg-r^>. ^i^- h 

*1 Omm/^Ojigri 8 0a{C?|tii]*iU, -e-oit 
iS©i^'>-h^r. (BL.fc^^''^'=I©RCD±r. 10mm 

[0098] 

nzm^iy-vit. iijst^mp;5±tt©tt«7— 7"©s8i! 

©«i«^-:/«. >a«tt1i<bftg{'^i4©li*»e). »« 
^(C J: S^m^rPM-r 4 C t*J'i:«&Si=-»o°o©@itffl 



Jpiooo- 

fflGHLY ANTISTATIC LAMINATE AND MOLDED PRODUCT USING THE 
SAME 

Abstract: 

PROBLEM TO BE SOLVED: To provide a highly antistatic laminate excellent in 
antistatic properties even under low humidity or after water immersion or molding, 
certainly preventing the generation of static electricity under all environments, having 
excellent transparency and blocking resistance, extremely low in the deficient of a 
conductive layer, and a molded product using the same. 

SOLUTION: A highly antistatic laminate 2 is a highly antistatic laminate wherein a 
conductive layer is laminated to at least the single surface of a base material and the 
conductive layer is a cured layer containing a conductive polymer and a surfactant. The 
highly antistatic laminate 2 is a highly antistatic laminate wherein the conductive layer 
is laminated to at least the single surface of the base material and the surface resistivity 
(FRSO) of the conductive layer under a condition of 25°C and relative humidity 15% is 
10" Q/(square) or less and a ratio (RSl/RSO) of surface resistivity (RSI) of the 
conductive layer after the highly antistatic laminate is immersed in pure water at 40°C 
for one hour under a condition of 25°C and relative humidity 15% is 10 or less. 



I- 



m)B*mmsf (j p) (12) ^ H i|f ^ (a) m)mmm»^ 

#^§2000 -79662 
(P2000 -79662A) 

(43)^aB ¥^2^ 3 ^21 B (2000. 3. 21) 

<5i)inta' miism fi r-73-r(##) 

B32B 27/18 B32B 27/18 J 

B6SD 81/02 B6 5D 81/02 



^13^ ^mst mntiR<D9a9 ol is h) 



(21)ttlB## 


4tH¥ll-1745Q2 


(71)tiinA 


000003160 












¥JS11^6 ^21 0(1999. 6.21) 










(72)9im# 






4$e¥10- 174748 




i«!JR;*c»*SE:rTBl»l# 


(32)fll5&B 


7l£lO^ 6 ^ 22 B (1998. & 22) 






(33)ffjgtt£Sa 


B* (JP) 




Mm a# 








«a«;*c^T^SEB-TBl»l^ X^tii 














(74)m^ 


100080791 
















mM\zm< 



(54) Ben®««i] i«if«ttiHlif(:«J:C^tl&ffiV);e:|^A 



(57) [mm] 

2 5-C. fflSsfSai 5%r©«iififa (RS. ) *il 0 

SI 5%v<ommim (rs, > tRs, iotb (rs 

t /RS, ) *ll 0«T-C*SC<!:«:!|$mi-r*. 




(omm'm^mmw. lo 
[11*^7] mm^m^'f-*^ T;^^=^^->sg^Ts 20 
mnv. miimimti>v>i3)i'^s'^m'S:o. 5-1 30 

77 f-'-}<';iXf;l'rASC<!:*i|^i^S8i»««2K: 

ck 9 Sii>!& < i 1 ar* s c i 4i|$ffi<!: -r sal 
[w^js 1 3 ] mmm^K 2imi4i*^^-tej;o'/sfc 

ft. 



1*1820 0 0-79 662 
2 

tti^-h-C*>3, *^-:>»)ift©---i'X*i5. Ot(Tr* 

^ 1 icfmomfmmmo 

(RS, ) *n 0"Q/DJi(T-C*i3> *i-^0SSEi*$IJ 
mi4aJift*4 0-c*iE7K*tc 1 ^P^?5«tfcf^©«m)i 
©2 5'C. tl>Ptfflai 5%-C©^ESin (RS, ) iR 
S. <b©J:b (RS,/RS. ) *M OfclTriSC t=fe 
!!^ifS»SiMtt«)ift, 

[if ^ 1 7 ] iswrnisaaft?: 1 5 0 %{m u/cf* 

©3IS®©2 5*a tH)i*Sai 5%-C©^ffiffiSi (RS 
, ) iRS, i©J:b (RS. /RS, ) *5 1 Ofe(Tf * 

iifei^iii-riit^s 1 6 K:iBig©«*iiaW48}® 

ft. 

i*#S!ti-ri.i«*^ 1 6 (ciat8©iS*IMttSlft. 

[ 1 9 ] -^mmifi . mwm^a j: cKWBrs 

fiSPJ%^**>-:)«fbUfcJir*S c 1 

311 6 (ciB*g©fl;wmtt«^ft„ 

ft. 

[11*^ 2 1 } 1 tfc\t 1 6 {CiaiSOKftUUtt 

Cf»*:s 2 2] vv ^•dbinam 2 1 {cfB«©mi=- 

[Sl^2 3 ] §N$9 1 ttckt 1 6 K:galS©ift$i|Stt 
SUft U rft S C i i T ■SS^SRaffl+ 1 

-<-c*r>r. 3ighn'wiag|5<!;-e©?f^©7 7>i^siJ 

ti)^(bf£*). ®^S7^>yS|J©*m®©2 5-C. tiJ* 
SKI 5%r©^Hffita (RS, )*J10"Q/n«T 
•C. 4 0 -Cffi^iffC 1 ^ra?«aU/cf^© 

7^yi>^<Dmwm<D2 5'c, ta^fSKi 5%r©^ffl 

ffiK (RS, ) iRS, tOit (RS, /RS, ) Ifil 
0 jyTf* 13 , (3):? V >2xgpcD;f 1 i L A:^^©jl 

i?>o. 7-0. 5icm^fmm(Dmmm<D2 5'c, ta 

*tSai 5%-C©^fflfiiii (RSs ) iRS, i©J:b 
(RS, /RS, ) *tl 0 OWTT?*0. *>-3®3|SIS 

[it*S 2 5 ] »*J1 1 . 1 6 ~ 1 8 ©t,>f*l*>(Cia 



3 

Ci(RS, ) *«1 0"Q/D«T-C*»). ®s^++y 

Tr-:^?:4 0 -Cfifi^tpCC 1 B$r5?fSLit^CD7 ^>J^ 
S|5©«mJi©2 5-C. fflWSSl 5%t?©«fflfi$i (R 
S, ) iRS. iOtb (RS, /RS. ) *5 1 O&TFV 

~o. 5{ctBa-rs[agi5o^M)i®2 5'a mnmmi 
bro-commtm (rs, ) iRs. ton. (rs. / 
RS. ) *5ioowTr*i3. ip-o^mmmcyK^tfi 
3 0 %WT-r* 5 c i imktt ««iF8lJaffl+ + y r 

f— 7'. 

[81^2 7 ] 91*:^ 1 . 1 6 1 8 ©t>-rh*>Kge 

ll5©iSi$)jmttS)if*=&fiKffJUT/j:^c i^il^SiiTSIf 
«^ 2 6 (ctesK©^^ a5p°pffl+ 1- >; T f - 7-. 
[M*JS2 8] >l^(^iJ•r-s->!^©«aI5*s^||rt 

tt7 ^ ;u A*JfS*]l 1 *j<l:o' 1 6 - 1 8 {ciatS©iS$iJii 

[is*a2 9 ] 11*38 K 16-1 8©t,^fn*Hcia 
is©w*iimitan** I c ij~ i=m»t bxm>tcc t 

[000 1] 

X. *n6©mWi|s4?:»m«^(cJ;eS?«-f>:l5©{^ 

JUA. E(JB*fi> ^fiSffi#©S«{CJSl/fci«SiMtt«M«: 
[0002] 

[S£*©jK^I5] ifi¥. /J^®^^^^g|Jo°o. Itcc I c. 

i'BSii^*>6&s«f+yTf^-:?'©!j<^r.j, h mu) tc 



(3) !^Pg20 0 0-7 9 66 2 

4 

[0 00 3] ^^{^(D'mn'^WMm^^ + y 

+ f y T 7^-7-©sm«m^g|5ffi©5iii^cSI«4B!t«: 

i//co. »miKSi^©ras*?i#sac-r, 

[0 0 04] ctie,©ra®*)Bm-r-sfc»> +fy77^ 

10 -:/©ll**l4i^:*j}<yx9^u>. ;j<y7"afux # 
y*<ttr-ji'. !j<yi9-u>7-U74f u- h, jj^yy^ 
y h V ;b^©?SiBjMtt<SJI'>" h (CB. JS^ttXtt 

[0 00 5] *-!^^>:?'^!y^?*!K^"9Ji^/c^Sl 

-7"*f#S{C«, *-!j<>:/7 ;-i'4l 0-3 0M% 

20 TT—^omm. gistsss. {#a^©!g»tt*i«Ti//'c 

[0006] ±i3©MgI4)S«-rs/c«){c. ij~!r>>:f 
vv^^'^-Cy d^-SJEJC^fSrS ii/c^ilsf*^'^;^ 9^ 
->-h«ffi(C»<^Ib. »m®©m<!:SB^tt?:ii« 

h<D(0^fc^-\-^Xib 0 . + + y 7f--7'©;J<^r 5. h {c 

aSKO^IDX^r^'^--:^ ^^}^fiS^■rS^©t'- 
^©^^0•{C;^;-^^^>7•■7^. i'*ijiiaib%i-i©t?, bitS© 

[ 0 0 0 7 ] w®xhm]^^mbfc'^-vi)-^hn 

tt*ifi< > M-3«att©Sate#tt*JA#i<^/cJi). 

[ 0 0 0 8 ] siartt. sij^j/iffisnit^^MJsf 

C 0 0 0 9 ] */c. 7'a i'K?±©fc»{Cj»nISI14 
[00 10] 

[ ^B^*iS?^ U J: ^ i -r S HH ] . Sf^JTpB© 

^«i^.«rj»?^f ^^>©-c*o. &msrrxi>. ttc^fpii 

50 jfl«*«Jg^«>^SI»±14{C«ti. *6t9)Si8«T-C» 



5 

[0011] 

(3) mm.m*K msm<ommKmcj:t}mitbtcmv»> 
(6) , ;^ * >S!»^*!i< y T ^ >s 20 

(9) !»oi^14ii5^*s> iS*tt»?:WTS!j<'Jx;<f;l/ 
■c*5±ge(2) K:ieiS©«ftiMttffl®ft. 30 

y:i--;U?:0. 5-1 5*;U%*fi^t/cft«^?K'JX 

xf-;b-c*.5±fe(2) cciB|g©i«*iJmtta)ift. 

^c< ifc la-c $).2.±ia(3) «:i5is©ii5*mi4»)ift, 

5H=-©Se^K:j:i3)8!lbU/c)i-c4)*±taa) lsfc« 

(2) tciB«5©«sijmtttiia«t. 

•3 . !!P':>«li«:©'^ -f X*s 5 . 0 JiiTt?* <S±IB (1) IX. 

mflmmwmmw. so 



!^M20 0 0-7 9 6e2 

6 

AS:;fcBi/-h-r*S±iBa) K:aiS©JSWmttS)S 

f*. 

[0012] (16)S1vt©^i>nc< i ^sitECC^SJi^SJl 

®^^^m®© 2 5 'C, nim& 1 5 %-C©«ffiiS6i 
(RS. ) *U O"Q/DttT-C*0. *>o0aSi**IJ 

©2 5'C, tii^ffiSl 5%-e©«ffiJg!n (RS. ) iR 
S, iCtb (RS,/RS, ) 1fi\0m=-Chi>Ct^ 

ixrmwsmimw^ 1 5 o%{mhtd^(om'mm<o2 

5-C> tSWSSl 5%-C©«ffiffiCx (RS, ) iRS, 
i©It (RS. /RS, ) *il OOTf*^±iB(16)4C 
iBil©]SiiHj«ttWi($. 

a8)«m®©i«^fi$*s 3 0 %j£(T-c* i±iEa6)icfBK 
©i«*ijmttffljs<*, 

(19) »«Ji*J. 5»a!4W^^-teJ:Of|fiiSfStt?W%$**> 

h L fcJi-c* ^. ±iB(i6)K:iBIS©iS*mi4S)H*. 

(20) ^mB*i< $6{C?»pIfflttiif^?:^tyJbiB(l9)«: 

ia«5©w*ijmttS)i(*. 

(21) ±iB (1) s fc« (16) {ciais©«$ijmi4Sii<*4)!KJg 

(22) h u-f r*)^)±iB(2i)K:iBiS©m^=-g|5D°nfliSS. 

(23) ±f B (1) * tdit (16) K:iBt8©ig*iJmttS®«:*fi!5J^ 
1/ -C S C i i -r S mi^gp affl + + U T f - 7" . 
[0013] (24)S**©fi>^c< 4 «>n-ffl{C«1i)i?:SI® 
0-C^cSili$lllltta)lft«:SSa^U-Ciii.5m^S|5fDffl h U 
-r-C*-5t:« SKhU-f«IHSB<!:*©i1-^©77>i/S» 

fflai 5%-C©^fflg3R (RS3 )*UO"Q/nJi(T 

•c. ®^Shu-f*4o-c«*itiK:iB#rasjS[byt»© 

7 ^ >>'SB©2S®i© 2 5 'C. I 5 %-C©^® 

ffiJK (RS, ) iRS,t©J:b (RS, /RS, ) ifi\ 
0 WT-C* 9 . (3)7 5 >y5|5©Ji*?: 1 <!: bltm^om 

*o. 7~o. 5(cti3-r.SGagi5©«^©2 5-c. ta 

*fSSl 5%-C©affifiin (RS, ) iRS, i©J:b 

(RS. /RS, ) *n 0 oOT-c*!). a^riismnm 
c^m^ifi 3 0 %jaT-c* * c i ^ s«^o°D 

(25) ±tB(i) . (l5)~(i8)©l,»fn*>K:iB*S©il5fWtt 
Bi)i«:=&fiS}gOT!!cS±fB(24)K:iB«©m^^SPp°tiffl h U 

(26) Stf©^i>Aj: < i 4>K-SCc^ii)i?rS)iLt:Ad:^iS$ij 
©J1-^©7 7>i^g|5i*>6!&"3. ®^ia7^>i;'gp©* 

®i©2 5x;. tsetse 1 b%-vo>mmK (rs. > 



*5 1 0"Q/nOT-C*0> (2>^m*07^-yi:4 

2 5-a tasmsi b%v<mmim (rs, ) lrs 

, t(Dit (RS, /RSs ) *i 1 0WT-C*<3, (3)7^ 

^-r -scgaicDaisiicD 2 5 -c. mim& 1 5 

mi (RS, ) iRS. tOtt (RS, /RS. ) *5 1 

0 0 fe^Tr* 9 . ifi':>®mmm<Dxmmffi s o 

[0014] (28)ggi. Jpf|Sj^S-*KDffi8|fa!)JiMgrt 

(29)±g3(i;) . (ifi)~Cl8)©l»rti*{CfB*8CD5KfJStt 
fflUft^* I C*- KS<*<b Orffil>fcCi?:!^i-rS 20 

1 C*- h'. 
[00 15] 

[0016] *l6WK:tet:fS«tt(D«««!^K:|S5tLi& 

7 - h ® »n*^fl?-cff 6 n ^.SiilK^ 6 J5: S 30 

7-;K 6-t-/n>. 6. Q-i-Aui^motAn:^^ 

y -5 u if > . ij< 'J * - - h m(o^^wmmm(o 
s w 2 a^y±ojg^tm*» 6 *#)g * fc« 2 B 

[0017] ±fd©S1i*©JgSI<t ^ ;UA. i/- 

h^©¥ffltt4#r «>©*«»* m«. ii^vi 

[ooi 8]t(T. s*tiLr!i<';x;^7^Ji'->- 

ttSJi^©SMtt. xxf-;bi'- h * fc«7 ^ ;l'A 
{CffiS3nS*)©-CB)5:t<». CC-Ct,»^!j<';x;^7^;Ui 



!^pg20 0 0-7 9e62 

8 

^CSH^^-C*»)> JjOJX^^U^T'U^j'U-h (PE 
T) > sI<';x?>U>t7*U- h (PEN) ©**j1<'; 

v-«^{>%^^©C^. PET©f-P7df;l'KfiE:9'©-r 

'^•csWJ-gU?:, ir)Wy^)im. Wit Jim. 7 
i?hr>it> y7x:i;l/*;l.;K>K. 5^7 xi;Ux-f-jU 

Ci tftfe© 1 aW±©i;*;l'^>i!fiK»{cg^L/cfc 
©> PEN©:^7^f U>y:<7;l'!j<>KfiS^©-r'>4r*fc 
S15*> 7-1/ -7 if t;Uv:7i?;l/B!. -^v^if;!/ 

-f^;U:^;U«J<>K. •l2''^*i^>K#©c:i tffi© 1 SJil± 
©y*;Vij<>StfiS^«:^0/cfc©. PETteJ:at/S 
/cB P E N ©X ^ U > "J a - Jl/RX^©-r 'i-C * fc»- 
SB?r. ■:^x9^U>i^<;3-;l/. h';x9^u>yija- 

:/^U>yy3-;l'. h 'J-'fg^u^yva-;!'*?© 

cTi #ftk© 1 aj£(±©y y ^-JbfiX^rgjftofcfc©^ 

[0019] S/cC©^yxX7-;l/i/- f-$ft:«7 
AiC«> ->y*. 5rjl/i;> ^gf^JUi^-i/A. TJl'St. 

j^y*T;i'5:f. mit'f-niy. ^t^^v. >i<yx9^u 
>^^^©»*8 S /c B«t8©?tS'J*5# S nr I, J: 
^\ S?gtt©,'^>f.. ?^J©S«i4>^£(,»**WSU<. 

^©^fi»?tSlJ©ie^^^cfi^cS•r*. -tewccs?* 

t,»?tlriJ©¥i^fiiS« 5 5 ^ a >yT. <fcO»*K«2 
S.^UI'&.T. ttcW:imiimtb<it5 0 00 ppm 
Je<T. J;0Sf*l/<B30 00ppm«Tr*S. S 

[0020] ±IE©»*t©i!>^j: < 4 fcK-ffi«:B»S)g!!ii 

W-r*Ci{cJ:i5. «Stt?:#-^-C#> iRfJcffiSarr 
©^S|!«±1f*sft»i^c-2,. 

[0 02 1 ] :^mi.cmimm\m^u, micm^ 

[0 02 2] C<D<t'>tj:mm^^f^=f-tbXI>t, m 
iiafi^S!> KK^©Steffig!-t^-^>-b'>x;b.-}^>K> 

>K»SW{b^!^© h'-j^y hf BTS{b*-5i»tt^}»t 
^b 0 fc!j< y T- y > * /c«'e-©^^fi^ft. ij< y r - y > 

©-8|J*yi:»±'r©'<>Hf>S8© 1 -5S/i:»^ntli:0 



(6) 

9 

mm UK 

[0 02 3] *i6B3tcffli^ x;^t^>>^t5^< v y 
>ttiKy 7 - y >»ts<D-SB*tew±r<D-^>-tf>]S(D 

<iK d<y r y >?:?SM-cx;U:^>{b-r c i^cj: o 
f#6ti^x;i/jj^>>ftjJ^yT^y>^. riy^^-^yT. 
)it^ymm^m^^tfcu^(Dimr:^ y >s<!:^s 
^fsc <ttc<fc ^)^#6n^>x;^^^>>^t^ y r ^ y 
io *^?8ccteiirtt. Si«<D;^;u*>fb3i<yT:=>y> 

;l.ri + i/»^7^y-<>'fe'>:?^;Usf>>MS. !t$CC7^ 

y T y - * S „ 

[0 0 2 4] 7 5-/7^V--;L'X;l.;^>MS<^)m<*0ai 20 
Ur. 2-7$>7::.V-;l'-3-X;L'*>®. 2-7 

;^-5-x;^?^>B(. 2-7 5 ^7^v-;i/-6 -x;!/ 
to®, 3-7$ >'7::.y-;^-2-x;^^^>@?, 3- 

-;l/-5 3-7 5 y7::-v-;b-6-;:< 

)it>y^. 4-75 y7^y-;b-2 -x;i/^>^, 4 
-r?y7^y-^;i/-3-x;i/;}^ >K^€:^cf -5 cti)^ 
r^^p ±ia7 5y7^y-;i';^ji/*>KSlc?)^ h^^i^ 

a^&i. xh:<^i/S. 'Yy:/D!}<+S/a^<Dfft(D7Jl/:3=1= 30 

fe<D7 5y7::«y-;ux;P;^>KfflcD*r*>. 2-75 
y7xy-ji.-3-x;i/?^>K. 2-75y7^y-;u 
-4-:5;;^t^>e^. 2-7 5y7:^y-;i'-5-x;i't^ 
>g[. 2-75 y7::.y-;i'-6 -;^;i/*>K. 3-7 
5y7:^y--;i'-2-x;i/5}^>gt. 3-7 5y7:^y- 
)i-4-:^)it->m. 3-7 5y7^y-;u-6-;=^;i/ 

[0 02 5 ] *js?g&cfflci6n^x;i/*>{bi<y 7:=.y 

^>-fe'>3BCC*fUr»* 40 
t<«7 0't;l^%«±. J:DJ?$L<«8 0^;^%tl 

:5^;i'j^>{b5j<y7:^y >cD7K 7;un-^;us/c&3:^n6 
[0026] *^qB^cffli* 6ns x;v*>{b!K y 7^ y so 



#132 0 00-79 66 2 

10 

XOWLW-i^^^f-Miit. Sf$L<ti30 0--5 0 0 00 0 
r* 0 . !Rf{C 1 0 0 0 0 t^±:<)iHtrai<?:>?^-s(Di^^ttS 

j^>{b?Ky7:=.y>tecfco'-ecDit^ft*, s;?x;i<=^Mb 
i^-i^y^>7;^- h{b'&j^^(D2fflfe^±<z)7 5ys 

[002 7] X;l/;f>>ibjJ< y 7::. y >«:«ttCCM^-r 

mtm\lOOmM^(fCy(ibX. X;L/;^>>fb4<y7::.y 
>WSL/<{JO. 0 1 - 1 Ofifigp. J:D»SL<{J 

0, i-2SfigBr*5o x;^d-^Mb^}<y7^y>©ffi 

* <!: X >{b5P y 7 y >©*X«*/Wt5Sji 
[002 8] HufB«§jK(3:. Ji<y xxr;l^y ^ ;UA^(D» 

So 

[0 02 9] «t8«ji«^3?y'-Jk x^y--;l/, 7*0 
^>v-;u, >f y:rnf;i/7ibri-;i/^(D7;Ua-;m. 
742 y^^-Jl/x^;!/^ ^^;l/>ry:/^;U'5^ h 
V^iriCD^ h>Si. y ^;l/-feny;l/y, x^;u-feuy;i' 
y^cD-feayjuys, y^^Ji/ynh'uvcj/y rj-^b, x 
^;i/ypfu>yy n-;i/&<{:©ypeu>yy 
a, i;jy^;i';^;i/A7 5 h\ i^^^;i/7-fe h7 5 Fi'^ci' 
(D75F!S. N--^^;Ub'ny K>. N-x^;Ufpy 

[0 0 3 0] c©«?!lior. a<*W^ctt. 7i</^^y-- 
7K/x^y-;i/, ^K/y^7^v-Jl/, ^K/>fyy'P 
7^v-;^. :^/>^^;uyDt*U>i^y */x^ 
;l/ynt:-|^>yyr3-;U;^j:iJ§:^tfSC<!:?&5r^So ffl 
l^6nSS!l^t3:*/W8l^i«= 1/1 0-1 0/1 W 

[00 3 1 ] sw--(D^«tt. mm^. %go,.^?>6. 

y75 K (t'fD>. ^^m^^vri k^) . jj<y:i-u 
(jj<yx^u>, 4<i;7-nt*U'>^) , ;j<y^{b 
b*x;b, 4<y»?U^>, !l<y75 5 h\ 3i<y 5 k 



n 

[0 03 2 ] ±iBcD^oJ^ttia^^'Cr)*3^^l5r«*{#-S 

SttW^ffc^ t^so-^EOo 'cr ?^*ig^, 
wfflft^«!©sftT. 4 0-120 wmnti 

[0 03 3] ±ie*?S;ttWtS{t^iKJi 2 0 -c-ctD* 
^c*f-rs«SWS*i2 0 g/ 1 «±<DW8Mk^ftr*o . 

x^;H2nv;L':/, n -:/^;H2nv;U>^&foy 
y=i^;i.K2»t^, T-h^t F^7^>;&^ 

^^tt(Z),«i^.?5>^6. ?l7Ktta^W^U xxf-Jl/jiiJ^iS 

[003 5] *ffe98&cSfji3&iH*tt«S*^t< ';x::^f^;l/ 

0. 5-1 5^;W*5j:Df|l7KttS^WL^cClit?:^---;l. 
8 5-9 9. 5'=t;l/%^S^3itrf#6n;^c||WWic* 



(7) «l$P§20 0 0-79 66 2 

12 

[0 0 3 6 ] *i%H^cc*5i^r». ja*14S<t X 

Ji'M. 4-X;l/*>'^;bgi. 4 -X;l/*.:^7 ^ U>- 
2. 7-5^:^;l/!^f>K. 5- (4-X;U5^7xy+>» 

10 ^vy^)m^<o^m^rj:et^$)irfi^ti^ Indent bii> 

Ifftb<iit0, 5-1 5*;l'%, i|${C»SU<«2. 0 
-1 0^;i/%'C*So 

[003 7 ] ±iB?}< y J^Xf*;U0*{c*f'r a^JRtttt. 
20 *^6Sf^L/t^o 

[0 0 3 8 ] ±isJi<';xx7*;i'(D. mym&i^btjii.^ 
i^tfji^-^^mtbxi^t. ^^m. mm. mmm<oi>tf 
)i^:r^>mf>^mv^6. i^mm'Jij)i^^>mtbx\t. 

r-uy^jim. '<yy^)im. t)i^yy^)im. 2, 6 
-ty^\y>i^:^)V^^>mrj:^ii>iii>ctm^i>. 

o^)i%a±x$>^ctf)mtb<. 4o^ji'%*ifi-c 

mhJ:mmm(Di>:^ji7r^>mtbxu. :37^/7®t. r 

1. 2 -e^^n-^+lf>iy:^;U;}<>^^ i. 4 
[0 03 9] ±Se5}<U j:Xf-;UC!:>^^i;n-;U^^iUr 

^^2-sm(omsfjm^v::i-)ii)^^tbxm<^> 

yn-;!/. :/Pt:'U>yy 1, 4-:/^>>?:t 

4^:J*->;>^;U^yn--;U^ 1. 6 -'N+-t^>i/:i* 
1, 2 -t^:i7n-^=^if>^y 1.3- 
*/'^P'^=^1f>i>^^y-;l/, 1. 4 -i^i^P-^^^^lfV 
40 t^y^y-^k p-+i/U>^>; rj-;k 

yx^b>i/y r2-;i/, iJ<y:7'Pb'U>yy n-jk jJ< 
y 7- h -5 ^ ^ U > ^ y n - f<D7j< y X - ;U ^>^gffl 

t^'^tf)i7^^ymf&^^^m^$'\ixM^tt>rj:i.\ t 

[0 040] ±ie«7]ctt«^flf!l<yxxr;u«. m 
50 ±iBS^:^;l/!l^>K^. iiB^yn-^Jl/fiE^^^fflc^ 
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10 0 4 1 ] tfc. *l%H^CCtel^r«. flpJIBttW^T- 
CO 042] Ji<';xxr;u^ct5^^7 hSif'£>C<!:;55r^ 

[0 04 3 ] r^';;ui^. t5? ^ ;n§st>*-e 

n-7'nf;i/>fi5?i'VU-h, 'i'v>^*at:*;uy 5r>7y u 
-h. n-:/5^;l'^^^y U-h. t-:/^;U^3?^y 
u-h^cDT;i/+;i/^37^yu-h ; 2-fc Fn+*^x 
^;bT^yu-h. 2 -b Fn+^>x^;L'^^^ y 
F^CDb FP^t^i/JbS^W^-^v-, r^'J)ir^V\ 

-/i?^y;UT5F. N-^^;ur^yji/r 5 F. n-^ 
^;l/^*^7y;ur5 F. N-y f"P-;b7^ y;l/7 5 
F. N-y^n--;b^^^y;Ur 5 F. N-^F^^>y 
^^UTi'y^WT^ F. N-^ F+e»^Ji/>^^y;UT 
5 F. N, N-t?^^n-;ur^y;i/r5 F. 4o 

x;l.T^y;l'T$ F^CDT$ FS^W^^v^, yyi/ 

^:^;ur^y F. iJ/yv*^;u^^tJ7y F^©x!i< 

[0044] ^CD«30^cDll7j<tt»*W"rS'=e>^'7--i b 

rti. mtf. r y>ii/yy^^s;^;i/x--T';i/^(Dx;j<+^' 
S^W-tyv--, x^U'>;^;U;^>g?. bx;i.x;l/^^> 

^^yv^, ^nF>®^. 'Y^?r3>K. vix^>K, 7 
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[0 04 5] ctih{tm(o^y^-tmmt6ctf)sv 
^-b. ryju-fwr^-F. ;^^u>, b':i;i'^^ 
^3?i^ynxFyjk Jfi^fct^xyf^v, itSftrx 

/d*2®Sti±?:fflCiT^fcS^*riC<!:*^-C^-5>o 

^;H:tr3 0/7 0-'10 0/0CDSBffl3;>^S?SLlr\ IB 
TkttS^W^^ bxjl/3^^ y v-(Di:t^:<>i 3 0 

[0 04 6] ±12^7 7 F?J<yxxf';KD|f;J<yv-r 

*Sjj<yxx7*jKDs;^*;i/ji<>gc^iur«. 

)lvydi)im. 2, 6 -:^7^^>i^:^;^3l<'>^^c^?: 
<. 4 0'^:;U%*?i'C«y77 FrKyx;^f-;KD^«S«J 
1. 3 -^'^n-^>^>s;^;^;b^>^, 1. 2-e^^a 

Sf*W{ctix^U>^yr3-^;l/, Fy^^U>iJ/yn- 
7*nbU>yy 1. 4-7'3?>S/:t--;b. 

*:i-'^>^;l/d/yn-;k 1. 6 
1. 2-i/i^n'^+if>S/y^y-;u. 1. 3-i/^n 

^=<^1f>S^^^y-;l/. 1. 4-i/^P'^+1f>S/>^ 

p -+^'U>i/y $;?x5=-u>^^y :3- 

;k Fyx^u>yy3--;V3^j:^r*^, $/c;jJ<yx^ 
u>yyn-;i/, 7}<y 7*nb'u>yy ^t<yf F 

^> ^i/>i^y 3-;b^ci(?:)^ y x--f^;ui>l£fflpjtl-c 
**o 3 6CCp-:t+i/xF+S^Sa#K0ai&*+i/ 

mcDT^Vm^. x-'=r;l.JS^, 

Fjg^Ji^*^WrSi^:^7JL'7K>KfeJ:jy?/^/c« 

[0 047] m7k^m^mti> bx^l.^^ yv--;&;J< y 
x;;^f-;l/Ccy77 F31*4*ffi(i:LT«>ato<Di^77 F 

m^&mi^>i>cti)m^io ^eoi^mmtbxpjrfo 
[0 048] yt. WLmumcj:'ox^^^ y 

v-r* ^ jj< y XX f-;utc 7 3 -Brr tr 

x;HR^y V'-^:y^7 Fa^$1f-S7i^;^;ua^ffi, 

^c^jA 1 c 1 , . T i c 1 , m<omm^m\^^xfy^t 
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[0049] ttc. $)e>*>DS!)S?iJ<';v-r*S!l<'Ji 
Wi. j^l-^n^K. 2. 5->';l'jK^l'*>i;'*;l'>J<>B! 

[ 0 0 5 0 ] $ ffliM(cWtg»?rWf ■5#=i< 'Jv- 

WMK-OHS, -SHS, -NH, m. -coo 
HS. -CONH, «^©rStt*^4Wr€>jJ<Vi:^r 
M-5^ffi*J-N = C = 0», -C = C = 0». X«J< 

§g!S?:WT*i^-^i'jRs^^^ testes -ft •am c 
[0 05 1 ] *^is«:*5i>r> $fsj<y-7-r*s*yx 

»*L<tt40/60-9 5/5. <tfjfftl/<tt55 
/4 5-9 3/7. !|${C»$t<«6 0/4 0-9 0/ 

10©jSHr*-S. TPlliXf ;KDfifii:b*UO%*?« 

( 0 0 5 2 ] $ e.(C. 3Sm)i©^WIS4r|pJ±S«Sfc 

ACC . ±fBlS;d<ttS$W!j< X ;^ f-;U-^ ^ 9 7 h !j< y X 

>(,T)i'(om^^^t ox, h y > 'J hK. h y > 
toy y KK. j»* h y ^ y y h». ji*b-n^ 

y hK^i:i©^*Jl'd<+->S^W*^v-?r5^:Jl/% 
WT©ill^-Cffll<^^Ci*>Bj«g-C*^, 5*Jl'%;&JS;i 

yMtb^f< . *l8W©»S)l©fiS»i L-rW* U < 40 

[0053] mji-r^. J: ^ 4c. m'^mmi^^i^Em 
•!J->/y>s. i^^y-jba. Ki'oyKS. ti)i:t<^'^ 

«. ?8l^aittlS^*i±iB©JS*tt«^«5|<yx;^^;I/ so 
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©ti^. !j< y xXf-;l'©y*;i.j|<>Kfi£5J*sJ:i>'/$/c 

©if^. y x:^f-;l/©i/*jl.;j^>KRK^*Jj:y:/Sfc 
y - ; 1/ fiX^- 1 C r ?K«gttSlES % * ^-7 - 4 

[0054] ±iB«^nI^ii5»^^©^W««. s^fCcfigs 
L«ci»*5. »e.*iSi»m)i©#flttteJ:of«tfiB«)!|$tt!!p 

6. wt^ y r:^ y >^©«mttig:9>^^ i o os 

figqiC*tL-C5 0-2 0 0 0«Sg|5*i/lf3;L/<, 
jif$t<«l 00-1 50 OSaSR. «feSf$t<«2 
00-1 OOOSS8I5-C**. 
[0055 ] *|E6H^©iSfSIJmi4«)ifl:«. «m®©iw* 

tt*isi±$if-r. *ccaiRi/fcf^©wmtt©®T*W;i 
m. «mi«»i^*5J:t>'/$fc«lipJ»]iS^T-tc^tS 

[0056 ] *»B^rfiM3n*^*jiLr«. i# 
^^t^ (±iB©«mttSi^^J^nI2ittili^-c*-, 
'fvt'T^-hS, t+-y"/y>s. 

». *^l^{c2<ifeLh*-ri{k^ 

©5. ttcummm^ici6\.^xm-^o^^rximm 

0. -fV'>T*-h«!6:i'©±gBSJ«:tt««:ff&-rsS 
?:^T-rtK:2»it±*-rs{b^!B9r*).s. C©J:!.^c^b 

^Wtlx;J<=t^Mb^!B5. mm^ViyrH—Vit 
^W«fe^+-y-/y>{b^!K!l, *'&fiB*;l'^>Kfb 

[0 05 7] ^^Wfi6x;j<+Mb^iLr«. 

y-JWA* 141^11*4 <!: L/fc fX7 X y-;l'A^X!i<+i/ 
^fll. v;ufh-jU!j<yi/y->yjbx-f-;k ;j<yyy 
H2ia-;i'!j<y yyi/iPji-x— t";!/. "^>3'xy;^y h- 
;i'!j<yyyi/i/ji/x— i;i/y-feo-;i';}<y i^ys/ 
>>;bx-f i^y -fea-ib^y i'y ~>y;i/x-7-;i/. 
hyyyi^i^^i/hyx (2 -b h-p+i/xg^;b) >fv> 
rJi u- h. h yy^n-;i/:?'ciA>sj<yi/i;j/y;ux 
—f-)l. UV^bi^^i^yy i^y^l/X-f-;!/. ;^:^•■N>5^ 
;l/>/y3-;l'j;i/yi/j^;l/x-7"Jk 1, 6 — >+-y-> 
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f>S!^»;i^>?ji/xxf o -:7^?ji/®f4^i;*^i;ji/x 

[005 8] ±fe^wtex5j<+t/<b^ie5«, ft#-ra2» 

T^>. h ';x^U>y'jn-;US;T^>. T^h^x^ 

;M^>. t^7^>/t^7xx;l.x;l/!^»fe<i:(D^S]KjJ< 20 

;a?n^^^^rttcr£tt7^ ^S^^8!(W1-^5i<y y 
75 K. T^^Tif^mmi v>x.>fcSWbS»J^ 

[0 05 9] ^Wtg'Yy^'7*-Ht^<i:Lr«. 

nr. **cc*$i^T astern Ofii^-S J: -^ccx^ L/C 
Sl£tt»5u^>8}fli'C*)*„ x^xhn>o:/D-^^»J 30 
cc^i;^7;^/^'•^^>f;^x;^d->^-^S (-NHCOSO 

l^So x^xhn>»-5tcD<»«!iS3n-5i. :/n >^ 
m^ifSSlO. iStt>fv^7^--h«^^lli3ti-S1$m^ 

WT*o :B:f*wtc{i. 1 0 ovarv^iM^mb. 1 2 

0-170 'Com^ommiiCJ: x^ x h a 
^Lrj»aia«rtf^i. ^-neo^b^J^^aswccjcoK 4o 

MT^Ci^O^rt-So mtfjJ^y fc'x;l.7;Un--;U<!:jg 
^ L/ r ^*!ia?:tf ^ i ifit7Wb3 1i S C i *i-C * ^ . 
[0060] ^^Wfiefcfx;Mb^1»i mtf. 

7P:^->i^x (^pi,:g («) St) ^ipcf 6 

tyn^^VU-h (M-2 0 8) , t^X7xy-;l/A 
EO^tt (4^;l/) t^7^y U-h (M-2 1 0) . 

'Yy5^7^;uKE0^14i^7i^y u-h (M-2 i so 
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5). hy7'Ot:-U>yyn-;l/i/7^y U-h (M- 
220) . i}<y >^Pb*U>^yn-;l/S;7^y U-h 
(nt*|^7. PPG#40 0. M-2 25) . -i>t$fx 

yxy h-;i/t;?7i5'y u*-h^yxf*7u-h (M-2 

33) . .•I<yx?u>t5^yn--;l/i^7^y (n« 
*^4. PPG#200. M-240) . ^yx^U^i^ 

yn--;ui;7^y u-h (ntsj^g. ppg#400. 

M-245). Jl<yx^L/>^y 3-;l/>:/7i'y h 
(n«#^l 3-14. PPG#6 0 0. M-2 6 0) . 
4<y7"nb'U>^yrJ-;Ui/7^yu--h (ntJ*^l 

2. M- 2 7 0) . •^>^xy X y h-;!/ h y7^ y u 
-h(M-30 5). h y^5^n-;U7*o>'Oh y7i? 
yu-h(M-309). h y^5=-0-;l/:7*n/OPO 
^tt (3^;U) VVT^V\y-h (M-3 1 0) . 
>'75?;VKE0^tthy7^y U'-h (M-3 1 5) . 

hy>^n«-;b>^pA>po^tt (6*;i/) hy7^y 

Ix-- h (M-3 20) . h yy ^D-;U7'n>'OE0^ 
14 (3^;l/) h'JT^VU-h (M-3 5 0) , hy> 
$^p^;l/:/a7\->E0^ (6*;l/) hy7^yu-h 
(M-3 6 0) . i^-^>^xyxy h--;i-^>^fe<fco' 

-^^V-r^VU-h (M-40 0) . $^hy^^P-;U 
y*P>'^•>7*h^7^y Ix-h (M-408) . 

yxy h-;i/7*h77d7y u--h (M-4 5 0) . 

3?>7^yix>-h (M-l 100) . ^yxXr;U7^ 
yu^h (M-7000i^y-X, M-8 0 00^y- 
X M-7 10 0. M-8 0 6 0) J&JW^n-So 

[0 06 2 ] ^weg:t+-y*^/y>{b^^<hLrtj. m 
tf. x;j<^px (iSfaS. B*8!iijfi («) K) mmf 

[0063] ^timtf)i:r^ymib^t ur«. m^L 
iit. h y ^ y hm. i»*fc*p-rf y hK. h y ^ 

[0 06 4] ^WfiBT5>{b^JB5iUr«. mtf. 
m) m) cD<t5&?i<y75>*/diJj<y75 K75> 

^b^i^. >:;?x^u>h y7 5>. hyx^u>7"h^5 

[0 06 5 ] ^'gtgfc KP+Mt^itrt*. m 
a, jffy bx;b7;l':3-«;b, r|< y x--f*;lx^ y 

;j<yxxf-;i/7i<y3f-;b, 7^y;U3j<y:*'-ji/, *y:^; 

-7ii:^-hVt-)l. h y ^^P-;UX^§?>, h y ^ 5^ 

p^;U7'p>'0, :5/y-fey>. -^v^fxyxy 

[0 0 6 6 ] ^Wtg^^u^^^'hib^^^iLra. m 
a, hy t'^;i/e^^p-\=<^'y'>^tthyy^u>t;t-- 

[0 06 7] ±iBic:a-</c?gt8ffJ«. 2»^BjgfiEB#cc^ 

-cASo *rt^Wtex^:^Mb^. ^Wfie^v^>7 
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[ 0 0 6 8 ] ±s&<D^-emm^\mfsmit^'p 

[0069] »mi4]g^?teJ;i>V*/c«S»pJffittiS^ 

[007 1 ] ?g<®g!{l:;!)53S-rgr5i. iMxmv 

%imbtcnicmmtS,tnmi>i l O fgj: 9:*:* < 
[0 07 2]«:te> 3imii*tc;l<'jx?u>i^i;p-;i/ 

*j^*3n-ct>si. mmfkifimttj:'o0tn,\ 30 

[007 3] *i£HjK:tei,^-c«, mti^^ommmom 
m^mmiRmmmt^tb. ^ti4:m^tj:if'(iphw 40 
b, cmmicmis'ri. 3-f--<>yiS*i*-5*s. 

[0074] ±sssimmt$hic^mtm.mi-^^t 



#P§2 000-7 9 66 2 

20 

[ 0 0 7 5 ] *|%Wt?fiMr*.SW®rStt?fiJi LTtt, 

j:r.jl/X-7^;U, sj<D:t=1=i^x9^U>T;l'+Jl' 
X— ?I<';:*-+j^x5='U>v;H:f4»>B§ID5Kxxf- 

[ 0 0 7 6 ] ^mtti«^*s, h--/N->bfcj;0*^^t 

[0077] *^i««:ffliie>n*w®r£ttS'j©a«. 7, 

ju^Wb^ y r:::- 1; >^©^stt?i^^>^- 1 0 ofiagpw: 
*ttT. 0.001 m&mj.±. 1 osfigpJiiT*!*?* t 

5. ^«r. Eniij^©2;>a)nxB$-c5gs44D-t'-n^, 
0. ooim&mm-cibtt. «iib©^<c«sr»*i^ 

[007 8] {#6n«.S)i(*©?t'3tt?:|6)±$1*S/ca> 

[007 9] *^?«r^-c# ^BgMK^iiSi ur 

'f>K:^^ y"i7A. ;^7-Ty>i(:^-h y>t»A. --n-^I'S?^ 
>Mthy'i7A> 7'i7y>S!:>-hy'5A. 5y;^9^>K 
h yt>A;5:f3!)S^if6ti. T;u*y^ttRc;T;i'* 
y±^fli«[*iwsnr>*s. *-cfe:^hy'i>Aie*s^K: 

[0 08 0] ^iSB^r^-ct^^Rgttifi^iu-cia. 

mit^i» (T i O. ) . KftSJR (S i O. ) . ijt 

y>. ^KfJl/S^-^JA (CaCOj ) . 7)1^5.^ (Al 

. o, ) . WRj^'j-^A (Baso, ) . mtm^ (Z 
no). v-^*. 1«^^ft^^^ti'©^8^g»s^: * 
ox9b>^ Ji^yre? y u- h. *fc«^^^6©s?^itt: 

©¥l^y<:^^ S« 0 . 2 5 ^' a >«T*i^?&®©2W 

ttoi^^jffSL'C*. ttmm&immammi'pio 

0 0 p p mJi(T*52HJtt©.'=^>e.»S Llv 

[008 1 ] tfc. mmm<Dm^i±(Di^tj:i,[^±im 

mtbX, SnO. (K{t:^X) . ZnO (Wlit^) 

(mm. ttcii^ti^^mmbfcT i o, , Baso, 
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O^i^-Xm-mit 0 . 2 5 d7 D >fe(T*WS LC^. ± 

ttif ^ 1 0 0 fiSSPfCjPt ly-C . 4 0 0 0 Sfig|5t(T<D 
SlI^-C*iCiJ!i5jf?*LC». 40 00aaS|J?:MA.5ii 

5*j-en*s*so*i&e-r. SMtt©,^3>'6<>s?a!u< lo 

[0082] SW's©^flJS»|£MaSt? 0.01- 
6. Og/m' mffSmffiO. 0 1 g/m' 

6. Og/m' >S:ffi^Si7'0-:>+>i'tt*iS<^C-SS 

c 0 0 8 3 ] ^m's]mitmmi^~ h^y a /i^a 

[ 0 0 8 4 J *l6WTfflt,>S^mttiS»^> tiiPV^X 

;i'*>^t:i< T - u >B2 5 0 'CJiiifDiisja-cw^ss 

■C*<E>*«. 2 0 0°Cf *^3^>ra<DS^MSt?45l»$Stt*s 

J: a«ffii^iai©2 0 0 -cftD^^c^iasis 30 
[0085] 'mfrnm^^m-tim^WL^mi^w 

•J. r>i^-3-Hi«:KWr«>J:<. cntcj:*). |g 
flJvg©^?&tt*sa < 5: •) . * i ©25«tt*5S(# 3 

[0 086] 1ttcm%mfiimk. a^^liJKcaD:^^ 
[0 087]$ »mi4?:«)tC*D^ct»gg{C. 

[0088] ^^m(om\m.mm^<mmmAkm-^ 

(RS, ) *n O^Q/DOT. $f*t<«l O^'Q/ 
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«B#H*5JifSL/<«2. 0*i-JilT. J:0»SL<«0. 

©^»©jjfEntc||S?:^-rt©-C*»3> ^^jg^l^t 
-a^mL/ft:m#©2Slf-?'-r347j^-rfc©T*S. 

i»rn4>«sKr±i4©as-c*s. 

[ 0 0 8 9 ] 35fc. *^W©a;SIJSttS®f*»i»*tt{c 

^>ffinrfeO, *l6W©i^*lJmi4fiJltt?r4 0-Cififi*cf« 

1 ^raajsi/yt»©«m®© 2 5 'c. tijsfsa 1 5 % 

V<ommVi{KSr ) iRS. i©tb(RS, /RS 
, ) *M OOT. »tL<«8)yT. J:'3»*L<tt5 

*^{2^^<!:m^©•c. imicii^m'MLmm, 

[0 090 ] 3 eccfiSjfjiiccfcffinrtef) , *5*B^©iif 
mttsii*?: 1 5 o%{mbtcm>mnm(02 5-c. 

ti*ffflgl S^fO^fflSCt (RS. ) iRS. i©J:k 
(RS. /RS. ) *5Jf$L<«l 0OT> J:9S?$L/ 

< B 8 fe<T, i^fcj? $ L < tt 5 feiTf 4) 0 , imnow 

[0 09 1 ] 3l®ai©RS, \ 0"Q/nOT. RS 
, /RS. 7551 OWT> A^oRS./RSo *ll 0«T 

[0 09 2] 3 6{CjWigH4{cfeftn-Cte<J« *l%H|©ilI 

*ijm«Jii*^ 2 5 0 -ct? 1 ^mmucwmwBn 

2 5-a ti>PtMgl 5%r©«3DJgtn (RS, ) iRS 
, i©i;b (RS, /RS. )*3»SU<«5. OWT. 
JrOfiFSEKttS. OOT-cabt). fiS}g^©«i{cJ:ot: 

[ 0 0 9 3 ] 3 6(cSfc> *^Bjoili$iISi48})ift:«. 
•^-fX*sS?*KW5. 0«T. J:'5SfSl/<«3. 0 

[0094] *SBj©iS$)jmtt«Ji<*©pjti*Sjiji$ 

«J I S 7 1 0 5©aiJSr7 5%W±. 3 e>{c«8 0% 
W±> gaK:tt8 5%tLht?*SCi*!}?*Lt>. ^ta 

^fe^jtl$?:7 5%Ji(±«C-rSCi{Cj;«)> SfSflmttS 
@f*^^JIW»itrffli»fcii^{c. rt^i^oamtcj: 

[0095] :i^mn<omuwmmw<Dmnm<Doi\iL^ 

msmm\tl b%\:jL±.. SP)K:«8 0%fe<±. 
8 5%fe(±-C*SCi*5»$L(,\ C©J;^^j:i»i^pJ^I 
7t:^j®i$©^^)i?rffll,^^Ci(Cj:0. oJtl^feiSi^ji 
^ifi^'pm-^-oM > ^SBJJSSlvt-CfcfflOSC i*5-C 
ffll»SSW©i^*iit;S.S, 36{C. ±fa©J:^(c 

7lc^W«Crtg!^?r^m-rSJi^©§aaj,{^^|!;5<-fcJ6. ^ 

^ fbKO: i nIIH*iSaji«©ffiT** --^--r * C i*ir 
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[0096] mnm<oaj^mim7&m (x ) ummnnt 
mmt^oojt^^mmmm ( z ) . mu<DmM.mi^mm 

[0097] :$^mm<Dmmm'mmmt. m^oxm 

$itt. mmmoxmmmmco, mmwm (mm 
am) ±t^<ommicmti>m^ii,^>>. mwao^m 

- >-cEiJ)5ij 3 c » s if^tc tt . y N- $ - > 

[0098] ^Sl©>;a$^3 O^ttTiT'S/'cfctC 
[0 09 9] a^. «OT?r3—f^>^/)S{cJ:0JfJfiS 

t-sis^. ^?R©ffitt**iKi»<!:> m^&mcmsm*'^ 
mt±vmmt6i,tcitt\.it)tihm^i!fimc*). -e© 30 
$ * 3 if ^ i jfjiSc § n-r I ^ /j: i,>xmmw 

<ec»). ;>iaSI5i^*s#^t»4||ffl{cW^St©rttJ5: 
[ 0 1 0 0 ] C©<fc ^ {C. *aw©i«$ijiittSB<*tt. 

fcfc©-C*.S©-C. IC. LSI, J^';3>'i7xWN 

-'^- K7'-<;^^', ^Kaiiaffi, m^g|5p°a^©ti^-w*4 
©ffi'g. ^m. m^icmbx. "ttiho^m^mt^nm 40 

IC*-K©»t*^{C»jSK:^ffl3n-5. 
[0101] m-?gBD°affl h , + f Tt— 7'©^ 
^. «fl§4fi0^L/ca> «mJi4^©±(cfJ^L-C*)J: 

ifitiifitj:(.^(ox. •:fu7,me^Lx^mn<ovv'(^ so 
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[0102] ^^gpfoffl h U-YJCO^-T'Sli^Ktt. * 
l6W©W«SI14a)B»%7'UXttJXL-C. ^Jitt. DflaP 

3i«)i© 2 5 -c. WiWms. 1 5 ^^©Sffijsfs ( R 

s, )*no"Q/afe(T. ftfSL<«i o"Q/nt( 

[0 103] tfc. SKhU-f*4 0-CK*«{cmffl 

a?s L/fcf*©7 7 > ygi5©zim)i© 2 5 "c. mwms. 1 

5%r©«Egfn: (RS, ) iRS, i©i:t (RS, / 
RS, )*ilOOT. Sf*t<»8«T. J;Off*L< 

W5OT-Cfe9, ii^t,cmkLxi,^m!m±mmT-n 

*ii»n*j*si8^r©fieffl3!»SBifiei ^f5. 

[oio4]$6{c> 7^>PS[i(Dm^^i tLtcm-^ 

om^O. 7-0. 5«:tB^^:5[aS|J©«1i®©2 5 

•a fflSstsai 5%-c©^Egi«: (RS, ) iRs, <t 
©tb (RS, /RS, ) *Ji oofeiT. ntb<mo 

mpmifCj: T iaSI5©^mKr±tt©<gTASii»&:l >, 
[0 105]S6{C. H/^©«S)S©^<C«^*«3 0% 
OT, ifSt<«2 0%Ji(T. J:0WSL<«1 0%ii( 
T. i|${C}f3;L<«5%fe(T-C4)2., 3»m)S©^^}ig)5^ 
©fflSKiSS 0964ffl*S4. ■e©g|5^-C©«mtt*S)5:l> 
/c«). »Mtt?rll»-Clf-r. »SS©^!(U+»CC^ai 
-c^j^ci^ c:©j:^^f hn'-c«^E-©rtifig) (^^-gqa 

©*m80X«^itt. hU-f©>'7>ySI5ilHSB©± 

ft©3SSJi©^^aS|5^©ffiS©. h U ©7 5>i;'S|5i 

iiagi5©^ffi («m®ffiij) ±»ommicMt?>m^'k<.^ 
[0 1 0 6 ] *^Bj©iS*ij^ttaJi{**s^si5fB 

g|5(*DXg|5) i, ^©{^^©7 7>yS|5*Wr-Sf5ttCC 
7 7 >i;S|J©3l®B© 2 5 -C. tBStSa 1 5 %r©^ti 

m. (RS, ) *n o"Q/r]j«T> 0tb<uio'° 

Q/DJi^T. J;0*fSO<«l 0' Q/DOT-C*?). 

[oio7]sfc. mm^f<)r7—-:fiAoximi'p 

tiC 1 Bt^?SiSL//<:f^©7 9 >i^SP©^m)i©2 5 'C. 
>mmi 5%X<ommmn. (RS, > iRS. i©i:b 
(RS, /RS. ) *si OWT. »«L<«8J&(T. J: 
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[0108] 3 hl^. V =j ^^"J^^amh-^ 1 i LfcJi^ 
©W*0. 7-0. 5{Cffl^-rSmSR®jimi©2 5 

•C. W^m.\ 5%T<D«Hffiei (RS. ) iRS. i 
©tb (RS, /RS, ) *il 0 OWT. Jf*L.< W8 0 

[0109] s?.{c, +f ';rf— 7'©«m)i©i^«$ 

*530%J«T. ff*l/<»20%OT. J;»3jif*L<» 
^R!aS|5^>©ffiS*S3 0%?:ffl^S<!:. -?-©S|5^r©3im 10 

r f-- 7"©7 7 > i?g|3 i i!!ig|j©^ft©^m)i©5<jagiJ 
(*®iffl!l) ^<*©iiSK?f-rsSil^4t,>'5. 

(0 1 1 0] 36{c. %mi<n;mwmmw^'m^ 

01 tC^fi^K. ->Pt©{Wiltt7^;l'A23!lJS^-l5t^J 20 
^©M^«®l3?rJl5^bfct«S-C. ^tef#»tt7-f;l/A 

2©>ptiS]-r2.-*t©Jsa5*j^irt(c@«3n/c (si 
rBt!f5«:jWtStirHS3tirt>5) J:^!Q:iglBttS 

K$lJStta®(*4^ffl-r S C <!: *l-C* 

[0 1 1 1 ] c©j:^{c. i$.m^<imm'mm^^^ 
0. *ftKj:aiBi»)igtxfi6ffl3!»s-cir. fi»&»©i!ga5©^ 30 

[0 112] 

[jlJfit^] *^i«4WT©IISfilWrj^'^$*i« *^*s 
*3l»WI«:|igS$tiS«>©-C«J5cl». */c*|6M{Cfflt» 

[0 113] 1. 'v^X 

J I S K7 1 G5{C?iD. B:^m&JJm^^:Xj^~ 
f-100 1 DP^rffll^rtJ^L'/c. 
[0 1 1 4] 2. ^EStStt (RS. . RS, . R 
S. ) 40 

mmmmmmw (*fc« h u -t * /ck+ 1- tt^-t", 
cne)©ii^«7 7>i;siJ) ©zi^eccoii-c. if-ir^/ 

SW«J?^ffiffi!n»j;£S«rffll>-CE|flJDSE 5 0 0V. 2 

5'C, 1 5%RH©^frT-Ci>JSL-/c. 

fctt+-f ';Tf--7'K:tei,>rtt> 7 5>i;^siJ©/ii?>* i 
tbtcm-^omi^o. 7~o. 5(cti^-r€>msi5©«§ 

)B©2 5-C. tBJ^SSl 5%r©aSfi!Sfii (RS, . 
RS. ) ?r5ft». 7 7>t?g|J©2S®l©«fflg!ix«i (R 
S, . RS. ) i©J:t (RS, /RS, . RS, /RS 
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[ 0 1 1 5 ] 3 . m'm<Dwmwm i^mmjmt 

©4 0 •C©tt;d<4'{c 1 B#Ha«U/cfg©*m)i©SM16 
tm (RSt . RS, . RS, ) 42 5'C, 1 5%RH 

oy^^r^ms-L. mmomnmommm (rs 

, . RS, . RS. ) i©J:b (RS. /RS, . RS, 
/RS, . RS, /RS. ) {CiO-e©if*ttiPflli«tf 
ofc. 

[ 0 II 6 ] 4 . {#Sf^©^iBffiCi^{b* 

(tt) l?2||liiIf*S^S?:ffllK MS#ffl«Tv 
mB#ra 1 5i&\ giSgjiSSm/m i mt?iS*ljmttaii 
W (9 2mmX9 2mm) \ b(i%W9kh 

tc, c©^©!aa«. mi-ffii , n. m , iv, v©Ji 

^K-etlf hllO 'C. UO "C. 110 'C. 100 'C. 150 'C 

tbtc. imbrnkommmommmam (rs. > * 

2 5-C, 1 5%RH©^Tt?m f*®ir©^®i© 

mmim (rs, ) i©it (rs, /rs, > 

tc. 

[0 1 1 7 ] 5. i»:?'a»+>i/14 
4 0'C, 8 0%RH©#H^T-C. iS$iM14fg)i«:©S 

®i<bfc^ io©i«$ijmtt«JH*©»M«iS (jsms^f 

Ji^fiJffi) ii&Sta. lOOg/cm' ©]^S%!!»»W2 4 
KSfTOatfcfg. ^©2fe©1^>:7'Jl'©iiJ|»^©l^% 

mms^. <5I6J65i©?j:t,»t|^ : O 
iiJStlt. ^TifitS*i*-6Ji^ : A 

[0 1 1 8] 6. mmm^Mm 
40cmx60c m(omimxtmmw<mm (mwis 

V 1 0) im^<>xwmbxmm'S:ntiibtc. h u-f . 
=<=f vtt^-^©*^. aii (JiSBfliii) im-cnm 

gf. cn{coiit:±faililfil©^ra{cj:»)tJSLg[aju 

fc. 

[0 119] ^gicgdl : X;V^Wb^';7.=-';>©^fi£ 
Ry-e©^K/7Jl/3-;U^?g^ (Pag) ©118^ 
2-T5>'T-y-;l'-4-X;I/5^>Ki OOmmo 1 

^Jl/:t+vr:K^7>*-'i»Al OOmmo 
1 ©*?§S?*?iSTOfc. «T*?7f*2 3-C-C 1 08$HS 

*t«j©*^» 1 3 g %ff /c, ±ie«^ft 3 sag|5% 0 . 
3*;i'/y h;i'©6StK7KS?S 1 0 OMiSCKSiarSi 
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ju* Wb'i< 'J r- u >©x;i/5i->>KS©swa« 1 0 0 

*5 Ofifigpsof-f y:?"aAy-;i-5 OSfigPfc^W 
L, Ai/7)l'='-)l^m (Paq) ^iilStfc. 
[0 12 0] ^figgi|2 : X;Ut>>l!ieg^y^S^;J<'; 
xxf-Jl/ (A) g)^B)cRiy-eg>7k/T-H/3->>t/^tti;ig 
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13l%07;W3-;l'/*^ti?f* (Baa) ?:iSiS? tfc. 
[0 12 3] ^fi£g!|4 : ij<'; tf::.Jb7->l/3-JU/;>km;j< 
U ^ y'>7» - h jie«giiB^;k^§Mg (C a q ) ©iiia 



(Aaq) <omm 

^fiS. se>K:^©^iS!«*OT©c:<t<sis?L.-fc. 

>i^ij3_;U2 O^^bJ^^rffll^r, ^)S(CJ:<?xxf-;l' 
«»^W**^*Vi;^7^Ji'©^/7;^«E^sa«6 1 -c 

C©X;l'*>^^S^W^fea^^';iXf-;l' 
3 0 0g|i<!:n-y^;H2Civ;l':/l 5 0S|Ji4Mgl# 

aS^rJ^^tCttlA-C. HJi5»3 0fia%©»)-i&r2l?afe© 20 

-)vmmm^micmx. ijf5»*i8Sfi%©x;b* 

[0 12 1] ^fSms ■■ f=y-0 h^yxXT^Jb (B) © 
^^Ri>'-e©^K:9-iiig (Bag) (DWm. 

i'5tJl'> i;'y^Jl"f y7$U- f-4. 5*Jk X9^lx 

^e/ya-ibe. 5*Jk i. a-T'ot'u^i^ya- 30 

;i'3. 5*;k SO^f-b7-n--7"?;i'?-if^-h0. 
0 0 2*;l'%f±3i*. 1 6 0^22 CCS -04 B$H*iW 
T:xXf-;l/3aS!iSl&?:tfo/t. ot,>r7-7;UiiO. 5* 
Jb^rftD^i. 2 0 0~2 2 0'CS-cmK*H:tr^jat. 
Rl&J^^^'^tCiiEL/c©-^. 0. 2mmHg©«E{b 
■C1B#H3 0^Jglt;S1^, Jl<';x;^f;KBo) 

[0122] 'JKy.'^X 8l}?t5, SStt, jf^^gi^a 
?gT«g?:«l^fc]gIc.SK:±ie©=J<'JxXfJl/ (Bo) 
aooap. y9^;i/xg=';i/-5rh>3 6oa5> -fyT'nh-Ji' 40 
7;l'3-;H2 0g|J«:An. SjspOfiSt^SlT?!^ 

5SPtTi"J;l'»x5^;l'6 5SB> :td'^Jl'^;l'*:/*> 

1. 5gn©ii^ti, T^/tf;^-i'yy5^P- h ';;i'6gB 

-ib 3 0 gp©?g^?stc^fi? L fc?if)« i 4 1 . dfmmx 

iSSif. y^y (B) ^?S*ff/c. coif^y 

5 9S|54aSflnL*?aL<fc^{C-f3h>S[lft*8 0 0S|J?raS 50 



4<')\^:^)l7)la--)l (^y{tm9 8%) ©10%;^<^ 
jS4i3ti{L. ^©jJ<';ex;l/7Jl':3-Jl'@J^^l OOfi 

69*1 osaSKi^O, t^:::.;^7;^=3-;^/5S^s 

SiJjg^TK^ISBSf (Caq) it. OT©^?5iS©8S^{C 
[0124] : gtti/- h©f^ 

*lliiiW(cffli,»A:»*ti^-hBOToc:t<r. -eo 

M ] PET (^^Vx^Ulyr-UV^b- 
h) >S:2 9 0-CT^S(fflL/tiibL. 30'C©^a-JU 
■C^feiPLr, /iS5 0 0Mm©*iff#->- h^ff. Ctl 

[ma^-h 1 1 ] PEN C!Kyx^u>:f7i»u- 

HD ?r3 0 0-C-C«I«l?LttlL/U. 3 0*CO?^a-JU 
T^iPlyr. Jl$5 0 0ym©*iSf#J/-hi£f#. cn 

nil] *'Jx?u>f-uy h©x 
=3-;Ufig^©3 0*;l'%^:i^i'D's+-y->i; 
j< if y-;i'«:gJftl.te^^S^i& 2 9 0 'cvmmbtii 
Vb, 3 0'C©J^a-;l/r?%iPL-r, USSOOMm 
©*ilf*'>- h > cn^rStti/- n 1 Itbtc. 
oim«®ja^9 5% 

[att'>-n V] >j<';x?-u>f-uyiju-h©x?> 

U>^'J 3-Jl/SK^©3 0 *;U%?r:^:i-'^:>5^;Uy 3 
-;l'JCB^Ofc*S^»% 2 9 0 -C-Ci^Jf biU b b. 
3 0*c©i^ipa-;br?^Lr. Jissooum©*® 

mmmd 5% 

[«MJ^-hV] !j<';*-;f:*-h?;2 9 0'C-Cj§l4tf 

uaioi/^ 3o-c©^&iPD-;ut??#*ni/r. wssoo 

^ia7te«jSjS*9 5% 
[0 12 5] j^iSgai-l^S 

1 •cmcx;i'*>-(t'i< 7x >©7K/7;i'3- 

(Paq) 6'^m2vntc:^>i"i^ywmm^^ 

«S^!j< y x;^ f-;l/©*/7;l' 3 -Jl^nWi (Aaq) 
i*@Ji5^1t (aatt) *52 0/8 0<!:J&Sj:^{C. * 
tc. ^x:i->3^wgD?gttSilxv;l/y>8 1 0 (?t3EM) 
1 vmc^m (Paq) *©x;b,tv><b!j< 7 
x>;>t©Mil:b*i8/l 0 0i«:*J:^{c. $6K:> 
^)?Jt^4©!i<'; fxjb7-»l'n-Jl'/7K3S!J<y '(yi^74<. 
- b^SiJiI^*«>fjC« (Caq) >fe^figtR|2-Cf#fc» 
fStfflJ (Aaq) tommtt (Sfith) *52 0/l 0 0 
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mUc, H . IK III. I V*jJ:iyfV± 

[0 i2Q] mmm2-i-5 

lUffit^litctei^r. ^fiS0il2r{ffc^lS»ffi (Aaq) © 

t!(St (B a q ) «rlBt<>/cC 1 i|5i««: 

LT:^^«?:!St!!b/c, H , IK III, 

I VteJ:0'V±{C±ia^?ljfg?rHJf5^tge*s 0. 5 g / 

[0 127] Hiatus - 1-5 



30 



ll{C*Jl>-C. •^^ei|4-Cff/c*»»fS (Caq) 

ntc^fikm (Aaq) tomm^it (aajt) A12/1 

OOK:;»S:sj:^{cas»iLitCim«. JIJfiWliig« 
K:L/-C^«?g?:SSSSL/c, St^i^- h K IK II 

[0128] mMm4-l'^b 

-^f&m 1 -c?* /cy^;i"t>>{b!i< y ymm ( p a 

Xf-Jb^Jlifg (Aaq) teJ:o';^s-7-;i/M-3 OW 



* (MStb) -Cl 0/8 S/Si&SJc-^tciB^L. ch 
im-^^ (★/'f V:/0-'NV-;I/= 5 0/50 (fifi 
it) ) ■C@J^5}jia2~5%©^gf?K<!:Oite. C©»»[K: 
^tl/T, y^7rvi'F-142D ( 7 ^WliSitt 

:;*:H*'f>+i{) iSrO. 0 8afi%^)JDL. ^^biS 
^SiSKLfc. h K IK I I K I VteiC^ 

V±K±fa^ffi?$?:@ff5^?gaA5 0. 3g/in" KAjS 
Jc^CC^^ftL. 7 0°C©JSlJi,r|g*jlUyt. Ctl6©i^- 

10 [0129] mmi. 2 

Utet^lK 2(Ctet,>-C. •^g5^4Tff/c7f<^tj!?ffi (Ca 

2tmmicLxmKm'kmmL. m&mi. 2i^«o 
[0 130] tmm3 

m&ms Kteli-C. if') -fe n-;l/d< if) iyi>)Vx~7- 

20 [0131] mm 4 

S«c J; 0 h ^f#fc. ^<(tJl:f^CC^flj?g?©« D t *iSI 
^$nfc. jlli«?!)te<tO'i:b*50!l©ifffiife*4^K 2K: 

[0 13 2] 
[«1] 
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[0 1 3 4 ] HM5j_Lki. 
=fO«^ («c) X^fiKStS (PLAVAC) 1 
10 -a 13#©^tim 5 5-C. IbH^OilSmt^ 
9cmX6cm, 4 c m©IHS|5?r 3?ijx 4^fW 



* 1-1. 1-3. 2-1, 3-1, 4-1, 4- 

3teJ:c;4-5-c?ie.nfc->-h?r^fflL)t. mw^^ 
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ABSTRACT 



PURPOSE: A cover tape for a carrier tape is provided to be capable of manufacturing 
stable thermal adhesion paste composition at room temperature without deteriorating the 
delamination strength of the cover tape. 

CONSTITUTION: A cover tape for a carrier tape is provide with the first thermal adhesive 
layer(l) formed at one surface of a support Iayer(3), the second conductive thermal 
adhesive layer(2) is formed on the upper portion of the first thermal adhesive layer, and a 
conductive coating layer(5) containing conducting polymers as active component, formed 
at the other surface of the support layer. Preferably, the first thermal adhesive layer contains 
ethylene vinylacetate based resin of 5-40 weight%, styrene based resin of 5-40 weight%, 
acryl based resin of 10-90 weight%, solvent of 10-30 weight%, antioxidant of 0.01-0.2 
weight%, and crosslink agent of 0. 1-2 weight%. 
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£ 2fe -g- ^^Aloflo^ ?lHll^ol= ^^£olcf. 

1:^1 2:^2 

3, 4 : ^^1:^1^1 5 : a^f' 



!«V3j o.^ 3!^SlS.(inteErated circuit: IC) ^(chip), 2.-t(module) £^ 7lEl- ^;^> 



^^17] ^ 



'^ll- ^IC^ -SrM]:^ IC 4^^ sell ^1 (shipping tray)efa e eflolo!] ^o). ^wl-*>7lv+ ^^sl ^o)] :a-o}. ^a}^ 

^ 91^ ?l|el<^ BilflH(carrier tape)"^l ^^l- ^rSttl-cl-. ^e<^fe IC ^ 3ql2:7l#. -g:«>-g-7l ;«il2i 7l# ^ 7l# 

^Ol ^^SH 4-i-^2l-?loIl '^l-§-<^l ^}^0] ^^^^ ^3\7} ^^ ?l|3lOlEll 01 = 71- g:0] 4 

■§-slll ^cf. 

IC ^ -Srsir-g- ?iHi<Htfl'^is^ ^<>i -3-71^ ^^7}7]sL 5a^ >JW(body)si-<i5sa^ Ai^ ^^o^ ^f-^- *}7flsi^ n^n^^] 

us. o]^o]7^ 5(14. <awva| iiS. IC -g-^ ?IlH^olEflolS^ ^^^l7l Hj-^1 7l-;^lol: SVc).. 

iE^^ Till- 21 3.^^}^ ?>^1-«!1^ ^^SV-^ 4^^^. Sf- ^al- Sol ol-§.S>^cfl, ^?>^^ 

0>H^SME^_«Efcl^-iEl^fl ^f'^l- Ifl-^ 4-g-S>JI :i Aj.^].«o11 iEl^^l ji^;^1-<4 ?l-g-l-?^2l ^ 

^711 ^-a-tsV-^ ^ 0.3 "afilnlEl ^^^121 11-0.5. ^A^slol ^4 [^a^^: US44789031. i]^ ^ 

Ji^^K #eloii^iaEll5)Iil-iS)l<^lH JL^:^} s£^ l-e1?>ii.iioiE = :n.^?.}^ 5.^0)1 ^elsH 4-§-*>7l 

s. «i-4 01^^ 6>a] ^^^o,s. a>^si^ o>4ci.. 

^V^ofl ?lle1olEflol = ^ ^iB^ufloln^ telofl^^E^ £^ tslSSlia ^^^o.5._ oil- ji^xf ^f-a^ oil 

lifflTfl. M-ol^Til iEl^ilTll Jl^XV 2^ Oll-o] ^^^#5. C-I^Ol^ Jll-;^1-1- al#*^Ol ?lBlEfl«*l = -§- ^'S^f-^ ^ 

^ :f a^ofl <i^zl->lH- tisH ;^l2:tVc1-. 0^ <g^z)-;^ll^ 130'C» 7l§AS. ola.cI. 4-8-^1^ ^-8r-g- 

«g^2!-^j!l. 01 oi>^2i AV^si^ jL^^ <I^^i-% O.S. 

<a^zl-^ 7l«lEflol^^ -§-«-^3^ £^ ^#3^ «j-'S'^l <^l-g-«4. ^-^^^^ l^^ai^lf^^ll 4-§-€ "i^^M1# -a^^ 
-g-^Hl ^^^^11 a^-g-«!l^ ^ c-l* sl*i1 ^^^f^lf-* ^^^^V^ -y-ta^ 

^l* A^^^ :;i*11 «J-ta^7Hl ^-ysioi 7-1^ <g^aj-^l^^ ^^^t}^ «o'-'a«'14. ^1 ^ IJ-'S 

Ais. ^e1>i)- -id^*]-^ sl^Ell. -g-^-^l^^ «j-'S'^l A>-g-^i zi- >a^^ i^fl ^EfloH^i -^^sl-ol <a-#s^sllJE •i-'at!- 

7]§21 ^*loll ^JiL^ t^^^l^^S. teloll^^ JE^ il^Ti] ^^^l-l-, tel^^El^ >;E1^711 -^^^l-ol ^5. 

<^1^€4. DlW^ USP 5208103* a^, 1-elofll^ afe «1^oi.^ilE)1olE a-^ol 10 Dlt>?l <H11?lal'd 

o1-AflEflolE2f £fe iElsilTil ^f'^l-S. olf-ol^ l^zh^m- A>-§-§>^o.t4^, 1^1 USP 6040047oll>^ife 

i^El^Til ^^121- 1-Slollliffl^ ^tSH A>-§-«>^Cl.. 

•^l*^^^*^ £SS>7]o)]^.^2l;g^V ^j^o.S.Ai <^11- l-ol ^elolll^ hNoHe11o1E7} IQ 

nlovo] ofl^^Hl-^oHlEflojE^ ^^^) 60S ol^^Vol -8:£o)lA^D}- ^^<^ ^o^ ^nfloll ^tflSlfe S.^^ ji« 
4 ^^lS.A-1 oil- ^1^1 lf-°11 £i^>7l ^SflAife 3^<3«ol ^VAJ. ^o. -^;^1IE10101: ^|.^C-11, Ol nfl 3^0^21 ^Sf- 

-&£ '=>]^ -S-^1S>7l ^sflAi^ -g-'^-^ai- 7l-^fiao> t}jL, o]^ irl-Al ^s. ^^^c\] n:).^ ^d)) ^7].s^ 3^ ^oflo^ 

^5. -H-^171- Dii-f 01^^ ^^ftt "S-^-^i 2i«aAi°j- ^ $a4fe ^^'^1 $aci-. iti-ef'H ?>«i> ia^4<a^ 

*h>llf'«)l ^7l^£Aj^ -¥-0^5>^1 ^Jl A>-§-*>7iv| 2^ ^§ at - oil ^71^ ^ ^^^O-S. ^^^^1 X^^i^^^]^ 

Af-g-tVcfC^Jl^'^: Dl USP5208103]. 
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JPA20011013018191- -^l-g-^H cfl^^J-^l^^ ?lBlEflolns ^ gi^cf ol 

^^^^1 



1- >^>-§-t!- ^"^"fl ^t!- ^ 4€- "g-S- JPA2000- 280411^. i'S 5> 





^^s. ^f-4 ?-2:7>'a:4 cfl:ji«}xi4 l^^va) Dflfrfq^^oi 4-g- 'i^^^#4 4-^01, <^1«1] 1^ 

2^ f al ^^^1-^1 44 cfl^i'^^l ^^^'^1 4ii^ Xlfe "f-Si^ ^H^i Sl^ ^'ll s^'^l -§-<^lsH 'S^^ ^j-^jji 5a4. -g- 
t'g47> 7l ;<flt't> (cfltV-a^ 1999-19082, ^1^: nfl^>S-^)^ ^ n ^IS'S-'S)!- S.^ 01^«o'-4 ^ 
4^1 sLim: ^4 'S-'S^) 4-8-1 ^ SiiL4 4 #4 ■^^l7V <&^^^^ 4^l<^14 -^l^s al47l 

4-8-55171 Ufl^-OITHI oil- 7fl>a«>7l ^SflAife. ^£A^ J7§;^> Aj «4 ^^zl- A^§^ 7V4^ ^^^sV<^«^> 4 

444 140-1901C ^£4 •S-S'Hl^ ^^e|7j-£7V 15' 

<i^Sf ^^S\6] olol x]7l ^££4 1^ 

^ ifl^1h47l- 7}^^> c)i?l»i>4^j ^^^^]#^ 
L4«Vfe7l^^ iiMl 

_4 ^^e^7^£ =.si ^ 
■§-44 i-elofli:i4 £ 

44 ^ ^-a^ 4^ ^"^^^ 4^4 t4. 

^ -^^4 7)144 Eil4^-g- ?)4t11''l^^ £ 14 £ 2<^] £4^ 44 ^4 44^fl 'a^(3)(4)<^l 4 1 <i^4#(l)-i- 'd^ 
££4:a ^1 1 <a^4# 5^<^1 44 ^£^j JL-S-41- i^4^ 4^«J-4^^ ^1 2 ^^4^(2)^ £i4ji ojs. 

4>3^ Y44fe 71144 Efl4i-8- 44Efl4 = 44. 

^ ^^^4 7)144 44=-§- 7l4tfl4S<^4 44^(3)(4)fe l-4°fl^4 tsiss^^^ ^l-^s. 44 t>^±s 4 
•8-«l|£ 4:a, #4-^1^4 £^ #4HS.^ia lf-4 $4'^11^. •^11^4^1144^ 44^ -1-4 ^4# "^^ta 

1J444 £fe £44 44i-il4>a44 4^11-^ °v>*4 4-8-««£ €4. 

"i^44f^* £it ^-f £a*a-'a°il ^i-?^ai<^l <a^4^1#^l 4411-4 s^-^ ^j-si-th ^4si4 ^40]: 5>^cii, oil- 
^^44 4«fl4^ ^^44#4 ^^^4 4* ^ Sl4. 444 ■& ^'3^14fe 4f'l«-<^l l^^^l*^ %^J4^ 'JJ-'Sl- 
^4 -ii^sU, S4oili4 l-4 = s.liffl ^f- 44 ^fl-^s. 4^ ^^Sr 4f"^ ?1^44s ^4. 

-d^i ^#«f-* 44^11 Af^4^ ;^-f , 4 i <a^44f' a^jl-^ 'S--&°114 ^4§i4 'L>^j«114 4£S "asl 4 

-S-^Holl ■§-«l)^j4 ^-8: oIll€4'd4444^'r4 5-40^^%. ^4 ^^1- 10-90 zi4j1 4h1 

Til ^4 5-50 f'^%« ^^44 -i-silt^ ^ ^444, #4, 4:^4 f- -a^ 4-§-44 44^ ^# S^ofl BS. 

t!-4. 

<Hl^€4^4^fl44H^ Hl^ofAflEfloiE ^^o] ^^o^^oiiAisi ^s^7| 2j o.t^|_ 4-g-si^ ^4^ 4'd4^flEll 

4S. ^^4 40 ^^^% o)]1^4^4'<fl4'^1^7> 4-§-€4. £-1} ^eUtl^l-^s. ^^^j oii^^Hii^o>/iiEflo 

J?-^'S4°J'L>^S ^A^€ 'fi^J -H)1^4'd4'^fl4''m, <&« "i^ ^SlS. ^^^4 ^-^^ 41€u1^oH1e11o1 h. 
'^1144^4 4-& 4^47V ^^^^ 4^4^fl44£ -^^^1- (-^ll- 1-4, 4^4'<fl44£-'S44^ f-X n4:ii ojs 
71- 4^1 -§-4 ^^^s. 44 4^ ^llii4'd4^fl44S, £^ ^-il-^^^ ^44 444 4"^ 0.01-0.1 f'^^ 
4 ^-^^ °lllia4^4^fl44Hl- A>^«ii£ f.<atv 1:41. ^ 5^^!., 

^4^^1 T"4fe 1-4^4^. i?:^4^-T-44^, :i;4^-T-44'ai-i4^. iiiEi^-44i=^-:ii4^, iE]^-o(|^^-.^ 
Isa-iEiia ^4. 5Efe 41-s.-^4 ^-^^ ^4, ^ell?!^v.5.s i^n^:^ ^4, -f-^^Ml^^iV^s. ^ 
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^ 10-30 f^%7f ^I'^t.H-ii, io#^% i^ah°-!ioiXi° ^oJjV'a^^ 0)55 <atl| ^1 

Al^J nfl o^Hj-^os^ 25-90r 'gSfil ^EoflAi 1-3 a]?} ^t«>^"4^Vsiol t^d^M^ 4^% ^ 




^1 1 ^^^f^ S^jl-^ 71-^-^1 ^£7]- 471) 7^x1^ 4;^^^ 71 ^IX] ^^7) 0 01-0 2 ^£21 ?] «■ Aj^^ 



7| 7)#0j| Sl«(| t>l-<H^ <g^^;«ll 2l^^^ =i^7> ^Cfltl- "2^^S10l >^^0flAl ■8-<fli>^E))S ^7i^^ ^ 6>;g 



I 




5a^L+ «^e,Ai ?iiHEfloiH7> ^<h^ ^ 5^4^ ^^01 sa^ks ^^"«()o> #4:^^ ' ^ 

^^4. <jl ,^ 2 «a^^;«llfe^^£^^ i^^-§- «V°JD1» AV^s>aj ;fl]SSfet-)), ^jea^ ji^;^> 0.1-10 ^#%. 1^4 

aV'acI 5-40 ^^%. -g-i-ll 40-85 ^>-§-tbcf. iv; -5- o ^ ia 

^ ^^^21 ^HAj <g^zi-f^oiiAi 7>^J- f'iLt} ^^^<^1 ^£^j#-¥-'^«>^ ^d^^i talol-'d^ telEl-S.^ -ie] 

^€ t2lo>^?l, ^±^7} 4-1091 'a^7l7l- ^l^^l telE)^^, ^ll^c)^Ai7l7l- ^]^^ ^^2.^ f-oMof4W 




^IWv ^JtTA"^.- ^^'!27l, 0MH71. oiniH7l. "JeflolAj, ^^"iefloiA>.§.oi V%7 7>li4 k^o]il4Wk 

^7} m. ^^71 2^ ^^7]7V ^^1 2fe ^ f'^ ol^V ;g^s^ol A]-^^ ^£ Xi^-^, ^ ^4^]^^ ^i^ls. o] 
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ti -'^^^'^f T¥ ^^""l"-^ HV-yc-i cfl^vc^ o.i-io%# A>-g-g>^c-ii. ^y^] t^oi 0 1% ^s>^;g^ 

lo>/flEflolE -oi]A^ ^^7] -g-i.ll# 2 ol>^ 5:95-95:5S^ afi^lf *>«^ >^>4^ 

t 2 ^£A^ ^1*1- 103-10^2 2.^0] 7>^§V^Ai ;«]^0] <g:£0] 

e^ofl^^El a^oii Ji^^Vs <^1^->1?1 ?l£Aj 5i^<3»^- s^sV^ €cf. #el^l:iiEl S^-H) ^sI^a^ ji€-?> 

^1 1999-43661± ^ ^Ol 2001-3034±). ■& ^^joflAl^ 7l^^oi ^ejnv ;j}-^s>7i) oj^-sj.?]! ^cf. ^ ^ ^ ^ 

f 40-150ts] ^£ollAi ^^SH tEloil>.Ei S^ofl ^A^*><^ 43,m. o]^ ?i£Aj te!lo>^^. 

t^l*', t^^M"^^, 4-8-^ ^, XI o]^ ji^^s^ ovaiTii. ^mn. o^s-n, 

A]^ -1- c}'a=iv «>^icii- A>-g-^ ^ sit}, 

^o] 3.^^}^ ^}9l^^^ ^^1-* <^1S1°11 i-elof|iEl a^oflA^ ^£AJ ji^;^). *^ 

^^^t ^ Sa4. S^^^«J-2l S^o) u>^cl# A>^*).^ ;f 7,1^-.^,^^ oj^S].^ j^H^^ 

5a^ T 5aoiH 10^-1012 ^^<^a-i 4-^1-711 t= sa4. 



ois> -^Aiodi- ^ ^--g-i- c-lJiV ^Afl«i ^^^t^. aeW 611- ^Aio)|7l- ^ ^'gfil ^ifli- ^-g- 6>q4. 

<^Alo1| i-4> 

12 DlH#fil l-2loJ|^El ^if-ofl 28 nl3^ ^^la) f-elofl^^i- ^^^} ^s.^ xlT^l^fls. 5>ji t\7] s. I2I ^aJo^] 

•^1 "gAjslol oj^ 1 ^^2V^i*^ 30 v]3_^ ^Aj^v ^ d-A] Ail 2 ?i£Aj 1 oj^^ ££S> 

^1 2 ?i£A^ l^aj-f- ^lA^i"*: 43171] ti>^lc-l 30 f^^%. ^£Aj :ii^;^l-^ te1oii^iacl4AlEij2.Ji 5 f^^%. ofll-a-^ 
65 ^t«>«^ ^>1-Sii=l-. 

44^1 a^<^l ^1 1 -^^^n] 2AJ^^ 2 :5l£Aj ^^ai-f' -^^Sl wj-^ £iSH ?lWltfl<^lS» ;^12:S>J1 

■^l* 7l€^<Hl A}^s]-^ ?]l5^^Eflol= aj-c^ofl l50t;°llAi 0.4al> 40psifil ^^^±S. ^ no]^^/<\ ^^^^7^^.^ 

^^^Sf^^tfl 50 ll^f' ^£21 «Vh^7^£* 
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<>aAH] 5-7> 

I I^Hl^ 25 i^lH^-^^lfl teloii^E^ xl^lsfl 11-0.5. A}^t}ji ^#4 i l^zff^^sJ 

25 ^7112) telofldnEl 11-01) 1 <i^2!-;Hl S^gi-* 30 ^iHl- ^^IS. ^^^^ ^ o^7lo11 cl-A] o>al7i| wVolc-l 



* 4-§-*>fe ^fls^olEflolB ^\t]6\] 1501C°1^1 0.42:?1- 40psifi] ^d-^AS. «J-e1^t}£» 



a2 





^1 1 ^^^^ 


(a/D) 


(g.f) 






^^1 




^Al<^l 5 
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lOsupG 
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40 
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10sup6 
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10sup6 


53 



<-^Al<3jl 8-1 1> 

lal ;H1 1 30 ^]3.^s\ ^ns. ^^^^ ^ S. 3'^1 7]^ ^^]^ 8-1121 4 2 1^444 1 

4-8-S>fe ?llHl«HEfl<>la 44611 150'C<^>«--] 0.4^?V 40psiSl <a-^^S. <i^2hAl^ ^ ii?|<Htfl^Al «i-e]7j-£^ ^;g§i. 

-a^l^il 8-1121 147)- i 3i 42)- ^^c>l, -g- 'M^1"i2l i^Vtf ofl 2l^V ?lHlEllc.]n ^^ai-f. 5|§l-i9#2l 10"- 

1-P*,W?^-^ f ^^^^-^A"! ?i «]-el7^££ 45-53 ^§£3.^^ 2 ^^^^ "S^^Ml ^1^)^*112] 

^Sf^lf^ofl 3^8ilS. ?14Eflol=4 yi.el7j-£.^ ^ ^^7]. gi^^ ^ 5^4 

S3 









(a/D) 


(g.f) 








10sup6 
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^Ajc^l 9 


^^^^^ 




10sup6 
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^'^1<^1 10 






10sup4 


45 


^^]<^] 11 






lOsupS 


53 



ill^t^ulHJ J^L^^l'^Mil ^1 2 ^S.^^ -i^ar^ a^^^ofl 5tioiA-i ^£A^ 5f.^%. 401D1 35f «fl 
1 s-i(-8-°fl) 60f'^%-i- 4-S-S1-S4. 
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Kill0-0S9OSZ^ 

Abstract 

PURPOSE: A method for preparing an antistatic layer on the surface of a base film, an 
adhesive tape prepared by the method and an antistatic article using the tape are 
provided, to allow the antistatic property to be maintained after a tape is unwound from 
a roll 

CONSTITUTION: The method comprises the steps of coating a conductive coating 
composition comprising 0.1-5 parts by weight of a conductive polymer, 10-50 parts by 
weight of an adhesive binder, 0.01-10 parts by weight of a surfactant and a solvent on 
the surface of a base film; and heating it at a temperature of 40-200 °C . The binder has a 
glass transition temperature of -40 'C or more, and the base film has a surface tension of 
35 dyne/cm^ or more. Preferably the surface of a base film is coated with a primer 
before it is coated with a conductive coating composition. 
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